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the inventor claims, is solved with light parts, and almos’| For bolt and chain makers, a gage is supplied, that regu- 
no power wasted in friction. The eccentric is so propor- | lates the length of the piece cut, with precision. And this 
tioned to the teeth that the fly wheel is at work only one| gage has a very ingenious mechanism, whereby the very act 
quarter of each turn, leaving three quarters of the working |of pushing the bar against it starts the mathine. The 


IMPROVED SHEARS FOR CUTTING BAR IRON. 
The ordinary method of cutting bar iron or railroad rails 
is by means of the cold chisel and hammer, a tedious and at 
best inaccurate operation, involving the labor of three men 







and no small expenditure of time. It is hardly necessary 


to outthat an efficient @ for the same purpose would 


possess 
value; and for this reason, in 
addition to that of its producing 
superior work, its substitution 
for hand labor may be urged. 
The subject of our illustration 
‘is a power shears, of the size 
adapted to cut round iron of all 
sizes up to two inches. It is 
also provided with blades to cut 
flat iron as large as one by four 
inches, and square iron up to 


one and one half inches, with- long time. An opening from , 
out alteration. The machine is the joint allows the scale and 
well adapted for the use of chain rust to fall out. 


or bolt makers, and for general 
machine shop work. Smaller 
shears are made for lighter 
work, and larger ones for cut- 
ting up old rails and scrap for 
rolling mills. The size here- 
with represented, which cuts 2 
inch iron, weighs only 2,000 
Ibs., and occupies a space of 3 
by 5 feet on the floor, A hand 
machine weighing but 470 lbs., 
worked by two men, we are in- 
formed, has repeatedly cut off 
rails of seventy-two inches sec- 


tional area, requiring 360,000 um, and Austria, ; 
lbs. pressure. , For further information, ad- ; 
The pressure required to shear dress’ the inventor and mana- i 


off two inch round iron will 
average 157,000 lbs., and the 
means whereby so much force 
is concentrated in so little space, 
and so much strain resisted by 
so little weight of cast iron, in- 
volves two principles in me- 
chanical construction. The first 
principle. consists in fasten- 
ing the blades, A, B, and C, of 
the shears within the circum- 
ference, C’, of its bearing of os- 
cillation,in such manner that the 
largest bar to be cut is placed 
close to the axis or actual 
center of the shears. This is 
claimed to secure the shortest possible unit of leverage for 
the resistance, and at the same time the resistance or strain 
on the machine is located so near the center as to allow the 
“fron, which must Support said strain, to be distributed in a 
circle. Second, since the work is intermittent, a fly wheel 
may be advantageonsly used. And since the power that 
may be accumulated in fly wheels is propor- 
tional to the square of the velocity of their 
rims, the weights being equal, a good speed 
to the wheel is the first requisite. 

The shears shown has a three feet wheel, 
weighing 630 lbs., with eight inches face, 
running 120 turns a minute. As two inch 
iron cannot be handled to cut chain links 
faster than 15 or 18 times a minute, the 
power of the wheel may be multiplied about 
8 times, by such mechanism as will give the 
shears blade 15 strokes to the wheel’s 120 
turns. 

In this machine the power of the fly wheel 
is communicated directly to the moving arm 
of the shears, by means of an eccentric, D, 
on the hub of said wheel, driving a pawl, 
which engages teeth in a circular arc, E, at 
the outer end of the shear arm, F, thus rais- 
ing said shear arm one tooth at each revolu- 
tion of the wheel, an attendant pawl, G, 
supporting the arm by each tooth as it rises. 

A stop dog, H, which may be fastened between any two 
teeth, on arriving beneath the pawls, disengages them, and 
the shear arm drops back to its normal position, where it is 
received on a cushion, I, to avoid noise. 

Thus, by dividing the angle, through which the shears 
must move to cut two inch iron, into 8 teeth, and by placing 
said teeth far enough from center so that each tooth may be 
thick enough to bear its load with safety, the whole problem, 












rt. The body of the machine has a trunnion projecting 


Fig. I 


STEVENS IRON-CUTTING SHEARS. 


time and all the time between work for it to accumulate | notches made in tle blades for cutting rourd iron are 60 \i 


arranged as to cut the smallest iron at the farthest point 
from center, thus requiring only 
the motion of one tooth, Al- 
lewing a little time for the arm 
to fall, the shears will cut 100 
pieces of one half inch iron, 7ti 
pieces of three quarter, 50 
pieces of one inch, or 15 pieces 
of two inch {ron in one minute, 
while the fly wheel continues 
at the speed of 120 turns per 
minute. Its great firmness 
causes the blades to wear a 


Thege machines, we are in- 
formed, have proved by use to 
be very efficient, reliable, and 
extremely cheap, as their first 
cost is-not one half that of 
other shears capable of the 
same grade and amount of 
work, The principal features 
of these shears are soon to be 
adapted to a combined shears 
and punch for boiler plate work. 
The device has been patented 
in the Unitéd States, Canada, 
Great Britain, France, Belgi- 


aston A, 


—— 


facturer, W. X. Stevens, East 
Brookfield, Maas. 





A Ralilwey on the Sea 
Bottom. 

Dr. Lacomme’s project might, 
perhaps, be termed more fitting- 
ly a marine railway, or a rail 
way for the marines. He pro- 
poses to Jay a submarine line of 
rails at the bottom of the Straits 
of Dover between England and 
France, upon which a weighted 
chariot or platform is to run, 
and upon this platform is to be 
placed a submarine boat, com- 


from its face, on which is a circular flange, behind which a} posed of galvanized iron, and Lermetically sealed, propelled 
collar, J, takes a facial. bearing. The moving arm, F, con- 
taining one pair of steel shear blades, B, has its bearing of 
oscillation on the circumference of the flange, and is secured 
so that the blades work in facial contact with the opposite 
blades, A, C, by means of bolts and the collar. 


the pawls are thrown out by the stop dog, the lever holds 
them out, so that the shears is still, with its mouth open to 
receive iron, until it is purposely started. This may be done 
by either the hand or foot of the operator. This is a point 
of great value to prevent accidents in cutting rails and other 
heavy iron, as it allows any desired time to get the bar in 
place, and (when started) cuts it off as quickly as those shears 





do that keep the jaw always in motion. 


Pig 3 








by compressed air. 





Steel Bails. 
We had a conversation with the president of one of our 


When | largest railroads the other day, in which he said, speaking 


of the relative merits of steel over iron rails, 
that he believed that it was better economy 
for any railroad doing a large traffic to pay 
the present price for stee] rails than to lay 
down iron, even if the latter were delivered 
free of cost. We thought at the time that 
the assertion was pretty strong; but on in- 
quiry among other practical railroad men, 
they confirmed the first gentleman’s asser- 
tion. 

A recent number of the Railroad Gazette 
contained an engraving representing the 
wear on a steel rail, laid down in 1865, on 
the single main track in Clark street, Chi- 
cago, where nearly all the trains of the Chi- 
cago, Rock Island, and Pacific and the Lake 
Shore and Michigan Southern railroads 
passed over it, and where engines were con- 
stantly shifting. Iron rails in similar positions 
were renewed as often as once in six months, 
the steel rails having outworn sixteen of 
the iron rails. The steel rail was gradually 
worn down on one side, but there was no splintering, as in 
iron rails, 
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Ir will be observed, on reference to the list of Canadian 
patents published in these columns weekly, that the num- 
ber of patentees is largely increasing. The last week's is- 
sue numbered forty-eight. In the corresponding week of 
last year, only half this number was issued, 
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THE GENESIS OF INVENTORS, 

In the symbolic representation of the ages, the characteristic 
human type of one period is the hunter; of another, the 
shepherd; ofanothor,thefarmer At one stage of the world’s 
development, the soldier is the prominent man, at another 
tke priest. Now the leading man is the builder; now the 
adventurous sailor ; again the studious philosopher, the far- 
seeing patriot, the irrepressible reformer, is the commanding 
spirit of his time. 

Of the nineteenth century, the typical man is the inven- 
tor. Heis at once the leading factor and the peculiar product 
of modern civilization. He it is that has introduced the 
elements which chiefly distinguish the life of to-day from 
that of any and every other period. The hunter, the farmer, 
the soldier, the sailor, the priest, the philosopher, the states- 
man, the artist—each fulfils his function; but in no way 
do they surpass the achievemenis of other ages, in no way 
do they help to make our life different in kind or different in 
charvcter from the lives of our ancestors. The work of the 
inventor does, 

Sabtract from the means and methods of our daily lifeall 
those elements which sre or have been patented, or ate the 
products of patented applications and appliances, and how 
much—how everything, in fact—that gives distinction to our 
age will be taken away! Pull out from our houses all the 
parts save those not now or ever patented, all those that have 
been formed or put together by patented means, and what a 
wreck wouid be left! Take from our tables all the articles, 
food,and furniture, in whose production and carriage patented 
inventions have been essential,and how meager our diet would 
be! Strip from our bodies every article of clothing save 
those in whose preparation patented inventions bave not been 
employed, and how scant would be our attire! Deprive the 
wealthy of all the luxaries which invention has brought 
within’ their reach,the poor of the comforts and conveniences 
which the inventor bas provided or made possible, and how 
much of use and enjcyment would go out from theft lives! 

Just now we are commemorating the brave deeds, the 
unconscious heroism and wisdom of the founders of our 
Repablic. In no respect can it be said : “ They builded better 
than tey knew” than in the provision they made for the 
encouragement of invention and protection of inventors, then, 

like themselves, a slender and struggling band of pioneers 


Scientific American. 








Scientific 


American. 





on the border of an unbroken continent, a new and unexplored 
field of effort for the amelioration of human existence. It 
was not a matter of climate or race, it could not be the 
conditions incidental to the conquest 2f a new country, that 
made the Yankee an inventor above all other men. The 
same race had undergone similar experience before, perhaps 
a score of times, yet it did not develop inventors except 
sporadically. It was not necessity, the reputed mother of 
inventions, that started our fathers on the course which has 
wrought a revolution, a multitude of revolutions, in the 
productive arts. The original need of labor-saving devices in 
America was no greater than had prevailed the world over 
since human life began; always and everywhere humanity 
has stood in want of the beneficent products of the inventor’s 
art, and everywhere it has stood ready to turn such products 
to good account. 

Why then were not more inventions made? Simply because 
the true parents of invention—encouragement of inventors 
and protection to their productions were lacking. Those 
provided, their legitimate issue followed, genius for invention 
was developed, and its progeny increased in geometrical 
progressive. Every new contrivance gave birth to many, 
inventive competition set in, and ultimately improvement 
became watchword the in every department of productive 
labor. 

It is true, the student of pure science comes in for ashare, 
a large share, of credit for making modern life what it is. 
Very largely he has led the van of discovery and made inven- 
tion possible. But it must be remembered that it is their 
practical application that gives material value to such dis- 
coveries; and that where such applications are not directly 
favored,the progress of pure science contributes little to the ad- 
vancement of human well being. In Germany and in England, 
the progress of scientific discovery is very rapid, yet invention 
lags. In this country invention leads, and frequently we take 


03 | from them the barren scientific fact and return an application 


which gives it the highest value. It cannot be because the 


8 | Germans have little inventive genius or practical skill, that 


they invent so seldom. They turn inventors quickly enough 


6 
ss | when they come here; an examination of the latest weekly 


index of inventors, containing some 250 names, shows that 
fully twenty per cent of those are unmistakahly German. 
That a large percentage of our inventors are of British birth 


$12 | is too well known to call for investigation. 


The secret of the superior inventiveness of the Americanized 


815 
‘European lies in the fact that here his efforts are encouraged, 
£04 | there systematically repressed. Here we know the inventor's 


value, and appreciate him accordingly. We know that a 


315 | fertile soil gives us far less advantage in the markets of the 


world than the time-saving and labor-saving implements 
which enable us to win our agricultural products easily and 
quickly—implements which we owe to our inventors. We 
know that our commercial superiority and the immense 
development of our manufactures rest very largely upon the 
genius and labors of inventors. But a little while ago Eng- 
land led the world in these departments of human activity, 
To-day her foreign and coastwise commerce falls below ours 


ws | by an aggregate of over ten million tuns annually; while our 


manufacturing establishments, notwithstanding high priced 
labor and the predominance of machinery, give employment 


815 | to nearly a million more operatives than those of Great Britain. 


How many of our six and half million mechanics could pursue 
their labors in default of patented inventions? How much 
of the five thousand million dollars worth of manufactured 
products, which they turn out a year, would be possible with- 
out the inventor's aid ? We know our indebtedness to inventors, 
we welcome them as public benefactors, as prime factors in 
our industrial system; we protect them in the development 
and application of their ideas, and reap our reward. 

In Europe the contrary custom prevails. In Switzerland 
and Holland, the inventor is refused any property right in his 
invention whatever; in the other States, the right is granted 
as a favor and weighted down with costs and conditions. 
The inyentor is treated as an invader of vested rights, an 
enemy to trade, a disturber of the peace of the community. 
The good he may do to the multitude is less considered than 
the inconvenience he may occasion a few manufacturers by 
compelling them to improve their wares or cheapen then 
prices. Patents are regarded not as mainsprings of mechanical 
progress, but as ‘‘fetters” imposed upon industry, as 
‘‘dragnets”” spread to entangle manufacturers and curtail 
the area of their operations. The rich manufacturer, satisfied 
with his plant and his profits, calls the poor inventor a 
“nuisance” or “‘ gambler,” who, “instead of contenting 
himself, like other men, to work and accumulate money by 
industry, is always scheming, and dreaming, and wasting his 
time and his money.” If successful he becomes sometimes 
worse than a nuisance. The Lord Chancellor of England, 
expressing the feeling of the dominant classes of Europe as 
well as of Great Britain, calls him by implication a black 
mailer, a sort of mechanical pirete, who robs the manufacturer 
when he can, and hampers him when he cannot rob; and the 
leading journals, like the Times, rejoice at every prospect of 
reducing the number of patents and patentees as a relief to 
productive industry. Under such condition it is no wonder 
that inventors as a class do not thrive, or that they bring their 
inventive talents where they are appreciated. 
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DEATH IN THE SALT CELLAR. 


We are not of a morbid turn of mind; as a general rule, 
we believe that there is nothing to be gained by constant 
meditation on the uncertainties of human existence; but oc 
casionally something occurs which reveals death lurking in 
some unthought-of ambush, which presents the idea of mor- 








tality in « form which fairly startles one into somber refiee- 
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tions. If a boiler blows up and kills its attendants, or a 
sailor is drowned, or a miner suffocated, the circumstance, 
though we deplore it for the time, leaves no impression on 
the mind, for it is tacitly expected ; but when an hotel full of 
people, as at a prominent watering place last summer, began 
to die off like sheep, killed by the water which was neces- 
sary to their existence, or the pedestrians in a public street 
are suddenly hurled to the ground by an explosion of pre- 
sumably harmless objects, or a bit of color in wall paper or 
dress carries disease or death, then we are forced into the 
disagreeable belief that our lives are our own only in a very 
limited sense. 

We have been led, perforce almost, into this train of 
thought, by the realization of how closely the community 
has escaped a calamity which might have carried mourning 
and death into hundreds of homes. The Niagara, a large 
sailing vessel of the Anchor line, recently reached this port 
from Liverpool, after a stormy passage of thirty-three days 
The cargo of the ship consisted of 1,950 bags of salt of tle 
finest quality, such as is sold for table use. This filled tle 
hold, and the ’tween decks space was devoted to chemica's 
and general merchandise, the former including about a hun 
dred kegs of arsenic. During the bad weather, the car; o 
shifted, the arsenic kegs broke adrift, and, pounding against 
the ship’s side, speedily became sufficiently injured to allow 
of the leakage of their contents. Meanwhile the seams of 
the vessel, opening, admitted water, and this, mingled with 
the arsenic, poured down into the salt, 

On the arrival of the ship in New York, the chemicals, etc , 
were taken out in damaged condition, and then the salt bags 
were removed and delivered to the consignees, who in course 
of trade lost no time in disposing of the salt, or rather of a 
portion of it. At this late hour, the thought occurred to tl e 
captain of the vessel that the arsenic solution might have 
poisoned the salt ; and acting thereon, he at once telegraphed 
far and wide to stop its sale and consumption. Professor 
Doremus was sent for to analyze chemically the material; 
and from his report, based on the examination of a large 
number of samples, it appears that the arsenic was present in 
such considerable quantities as to render the salt utterly 
unfit for use for any kind of food. 

It is stated that the warning has been given in sufficient 
time to prevent the sale of any of the poisoned susbtance, 
the telegrams reaching the parties before the salt itself. 
But the contemplation of what might have been the result, 
were such not the case, is enough to cause even the most in- 
different to shudder. The salt is said to be still of use for 
manufacturing purposes, and hence will not prove a total 
loss. The question of value, insurance, etc., is the gist of 
a triangular fight between the custom house people, the in- 
surance companies, and the owners; and here we suppose 
the matter will end. It seems to us, however, that it should 
not be allowed to drop here. The fact that the lives of 
perhaps hundreds hung on the memory of one man, and 
that it was nothing more than mere luck or chance which 
caused that individual to bethink himself in time, is entire- 
ly too serious to be passed lightly by. 

The public would like to know who is responsible for 
such criminal stupidity as the stowage of a terrible poison 
in a locality where,even by the merest limit of possibility, it 
could get mixed with a staple article of food; also 
whether it is customary to pack arsenic in vessels capable of 
smashing by rolling about the decks. There are plenty of 
laws regulating the sale of poisons; it might be well, if 
such are not already there, to embellish the statute books 
with laws governing their transportation. 





THE AGRICULTURAL DISPLAY AT THE CENTENNIAL. 

A circular signed by the Chief of the Bureau of Agricul- 
ture of the Centennial Exposition, Mr. Burnet Landreth, has 
recently been issued, directing public attention to this very 
important portion of the national exhibit, and requesting, 
from agriculturists generally, aid to ensure its completeness. 
As the time in which the labors of the Bureau must be per- 
fected is now less than a year, we need hardly point out that 
hearty practical codperation is what is wanted from the pub- 
lic, and not mere approval of its ends and purposes. As we have 
already strongly urged, the period fer discussion regarding 
the Centennial has gone by. The project is to all intents well 
matured, and is being carried into execution as fast as circum- 
stances willadmit. The way toaccelerate its progress, there- 
fore, is for each individual to make up his mind as to the 
part he proposes to take, and to set about preparations at 
once ; or if he is not interested indirectly participating, but 
yet is sufficiently patriotic to desire lending to the show his 
best aid and comfort, now is the time for him to consider how 
many ten dollar bills he can afford to withdraw from his 
business or income to exchange for shares of stock. The 
investment is said to be a safe one, and the managers of the 
Exposition believe that a handsome dividend will be returned. 
Regarding preparation of exhibits, it may be well for farmers 
to remember that, if they propose displaying specimens of 
crops, such must necessarily be of the present year’s harvest, 
and sown during the present spring, so that the dressing of 
the soil, selection of seeds, and other especial cares must be 
attended to now. Live stock intended for exhibition will 
also require early attention, although this class of the display 
will not be exhibited until the months of September and 
October of next year. The Bureau publishes the following 
information regarding the time allotted to the various 
varieties of animals, etc. Horses, mules, and asses will be 
exhibited, as one group, from September Ist to 15th; horned 
cattle, from September 20th to October 5th ; sheep, swine and 
goats, one group, from October 10th to 25th. All animals 
entered, except trotting stock and fat cattle, must be of pure 
blood and, besides, highly meritorious in eondition, ete. Only 
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the best of each kind is wanted. ‘Exhibitors must furnish 
attendants, and feed their own stock, for which ample 
accommodation and good forage at cost price will be provided. 
Animals will be inspected by a competent veterinary surgeon 
before admission, and those which become sick subsequently 
to entry will be isolated and carefully treated. Applications 
for space must be made at once (address the Chief of the 
Bureau of Agriculture, Philadelphia), in order to enable the 
officials to form a proper estimate of space, etc., required. 
We would remind farmers generally that the liveliest interest 
is taken abroad in the subject of stock-raising in this country, 
as witness the large attendance of foreign buyers at the great 
sale at which the famous $60,000 cow was diposed of, a year 
or so ago, and that without doubt the representatives of the 
Earl of Leicester, Colonel Towneley, the Earl of Radnor, the 
Dukes of Bedford and Rutland, Mr. Bakewell, and in fact 
of all the great English sheep and cattle breeders, will be 
among the most critical visitors and perhaps future purchasers 
of the animals displayed. 

The entries which will represent the labor and skill of 
our agricultural population, a: well as the products peculiar 
to our soil, are so numerous aud varied that it would be im- 
possible even to summarize them here. Cotton, corn, and 
tobacco, the marvelous fruit and vegetable productions of 
the Pacific coast, the yield of the maple trees of New Eag- 
land and of the orange groves of Florida, will be preminent 
in the general exhibit, and the lumber from our Northern 
States will be placed side by side with that from the vast 
Scandinavian forests. The necessity of a very complete dis- 
play of the timber of all districts of the country may be es- 
pecially urged. Samples of trees of all kinds are asked for 
by the Commission, and it is suggested that the bark of one 
or more of the giant trees of California ( Washingtonia gi- 
gantea) be taken off the trunk in segments and sections, to 
be placed on arrival on a skeleton frame of the same dimen- 
sions as the original. The Agricultural Hall, having an ex- 
treme elevation of seventy-five feet, will afford ample room 
for at least a partial exhibit of one of these monsters of 
primeval forests. Thus also with other trees of the Pacific 
coast, hardly secondary to it, as abies Douglasit and nobilis, 
librocedrus decurrens, pinus Lambertiana, the white pine 
and hemlock of the North, the yellow pines in their several 
species, the live oak, the cypress (tarodium distichum) of the 
South, and a long list from every section of our broad terri- 
tory. ; 
In addition to specimens of trunks of trees should be ex- 
hibited timber and lumber in all forms; as samples of masts 
and spars, large and small; knees and square timber, as pre- 
pared for naval purposes; planks and boards exhibiting un- 
usual brea ith and character of cell and fiber: in brief, overy 
description, quality, and form of wood used in construction 
and decoration. 

We are gratified to note an increasing interest on the part 
of all classes of the publicin the Centennial everywhere. 
Several prominent business houses have "given generous 
subscriptions. A popular movement in New York toward 
the furtherance of the enterprise is about to be made. It 
seems to us that some grand representative structure from 
the metropolis, typifying its growth within a century from 
a mere village to one of the greatest cities in the world, 
would be appropriate and in harmony with the general sur- 
roundings, and might at the same time be a means of arous- 
ing a greater local interest. Boston is busily engaged upon 
something of the sort in the shape of a tower, which will be 
built wholly of iron and will rise to a hight of 200 feet, or 
540 feet above the river level. It is to be used as an observ- 
atory, and elevators will transport visitors to the summit. 
The contracts for the iron work are already awarded, and 
the edifice is to be completed on July 4 of the present year. 
“~ THE MANAGEMENT OF BOILERS AND ENGINES. 

Extensive as is the literature connected with the steam en- 
gine, there is very little in print in relation to the practical 
management of steam machinery. It is not difficult to dis- 
cover the reason for this omission. The practical details are 
so varied, for the different cases that may arise, that it is al- 
most impossible to classify them. It is impossible so to fore- 
see that the remedy for any emergency which arises can be pre- 
scribed in advance ; and it is not desirable that the engineer 
should trust implicitly to a set of formal rules, which will 

ave him helpless to provide for a case which is not covered 
oy the directions. At the same time, there are a number 
of general principles, which every engineer learns by experi- 
ence, and their publication may be of use to those whose ex- 
perience has yet to be acquired. Many steam users, recog- 
nizing the importance of having their machinery carefully 
managed, are in the habit of sending engineers and firemen 
to be examined in regard to their qualifications before en- 
gaging them. We give below an abstract of an examination 
recently conducted by a well known expert. The engineer 
who was examined was unusually well qualified for his duties, 
and a record of his replies may therefore prove very useful. 
Omitting the questions, the following summary gives a fair 
idea of the scope and character of the examination 


THE ENGINE AND BOILER. 


‘I have not examined the engine and boiler very carefully, 
but there is a horizontal engine, with plain slide valve,diame- 
ter of cylinder, 12 inches, length of stro<e, 26 inches. There 
is a horizontal tubular boiler, set in brick, diameter, 4 feet, 
length, 11} feet, steam dome, 24 inches in diameter and 15 
inches high, number of tubes, 65, each three inches in diame- 
ter. I have not examined the connections of the boiler, but 
I can tell you what they should be, if the boiler is properly 
set. There should be a feed pipe, 1 inch in diameter, with 
globe valve and a check valve, the former being nearest the 
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boiler, so that the check valve can be examined at any time, 
if necessary. There should be a blow-off pipe, distinct from 
the feed pipe, with a plug cock, outside of the brick work. 
This pipe may be tapped into the boiler if attached to one 
of the heads ; but if seoured to the shell, it would be better to 
use a flange. There should be a safety valve, 2 inches in 
diameter, attached to the top of the steam dome,and a 2 inch 
steam pipe leading from this connection to the engine, with a 
stop valve close to the boiler. There should be 3 gage cocks, 
the bottom one about 8 inches from the top row of tubes, the 
distances between them being from 84 to 4 inches, There 
should be a water gage, attached direct, if possible; but if 
this is nut possible, the connecting pipes should be arranged 
go as not to be in contact with the flame or hot gases. There 
should. be a steam gage, connected with the upper part of 
the beiler, and arranged witha siphon and drip cock. The 
grate bars should have a side play between each other, when 
cold, of from y to ¢ of an inch, and an end play of between 
fan 4ofaninch. The heating surface of a boiler is all 
the surface exposed to the flames and the hot gases,including 
that part of the shell in the furnace, the ends of the boiler, 
and the interior surface of the tubes. 


THE ENGINEER'S DUTIES. 


“‘ The ordinary daily duties of an engineer are as follows: 
On coming in the morning, he should first ascertain the 
amount of water in the boiler; and if that is all right, pro- 
ceed to raise steam, either cleaning and spreading the fire, if 
it has been banked, or making it up, if it has been hauled. 
A fire is kindled in a boiler in essentially the same manner 
as in astove, wood and shavings first being ignited,and then 
covered with coal. In starting the fire, it is a good plan to 
cover the back of the grate with coal, to prevent the passage 
of cold air through the tubes. In getting up steam, the 
safety valve should be raised a little, to permit the escape 
of air from the boiler. Having got the fire under way, the 
engineer should wipe off the engine, fill the oil cups, and 
make any adjustments that may be necessary, sach as tight- 
ening keys, and screwing up joints or glands of stuffing 
boxes, and should see that the cylinder cocks are open. 
When steam is raised, he should open the stop valve, and 
start the engine; after which, if a part of his duty is to at- 
tend to the shafting, he should examine and oil it. Then he 
should get out the ashes, provide a supply of coal, and 
screen it if necessary, and proceed to make everything tidy 
around the engine and boiler. Throughout the day, he 
should keep a watchful eye on the fire, the water, the steam, 
and the engine. In managing the fire, care should be taken 
to have the furnace door open as little as possible; and if 
steam is formed too rapidly, the fire should be regulated by 
closing the damper and ash pit doors. In regulating the 
hight of the water, it is a good plan to keep a steady feed, 
and maintain the hight constant. If it is found that the 
water is falling, the engineer should discover whether it is 
caused by a leak, or by the refusal of the pump to work. 
He can tell whether the pump is working by the sound of,the 
check valve falling after each stroke, or by feeling the feed 
pipe or check valve., A pump will not feed when the tem- 
perature of the water is very high, unless it is specially 
adapted for pumping hot water; and if it refuses to work 
from this cause, the temperature of the water should be re- 
duced. A pump will not deliver water if the proper valves 
are not opened, if its passages are choked, or if its packing 
is defective. It would be necessary to examine the pump at 
once, and endeavor to discover and remedy the difficulty. If 
the water fallsin the boiler on account of a leak, it can 
eometimes be temporarily repaired with a plug, or the pump 
can be ran faster, so asto keep up the water until stopping 
time. If thisis not possible, the fire should be hauled, and 
the engine allowed to run as long as there is sufficient steam 
pressure. In case the engineer finds that the pump is not 
feeding, and he has a fair supply of water in the boiler, he 
should at once examine the pump, and endeavor to remedy 
the trouble without stopping the engine. If he does not suc- 
ceed, however, before the water falls below the level of the 
lowest gage cock, he should haul the fire, and let the engine 
run as long as the steam pressure is sufficient. If he has 
been called away from the boiler, and on his return finds 
that the water is below the level of the lower gage cock, he 
should immediately ascertain the steam pressure, and if it 
is rising rapidly he should haul the fire at once. If the 
steam pressure is about the same as usual, he should ex- 
amine the pump; and if it is not delivering water, he should 
haul the fire. If the pump is feeding, he may run it faster, 
watching the steam gage carefully. If the pressure does 
not fall, he should stop the pump,and haul the fire. In any 
case the engine should not be stopped until the steam pres- 
sure is considerably reduced. The engineer should be very 
particular, on finding the water low, to examine the steam 
gage at once; and if the pressure is unusually high,he should 
haul the fire without delay. 

‘© A boiler foams or primes,either because it has insufficient 
steam room, or on account of dirt or grease in the boiler or 
the feed water. The trouble is often experienced with new 
oilers, and disappears when they become clean. Priming 
is dangerous, if much water is carried over with the 
steam, as it is difficult to maintain the water level con- 
stant, and the engine is liable to be broken by the water 
in the cylinders. If the trouble is caused by insuffic.ent 
steam rooni, it can sometimes be partially overcome by in- 
creasing the steam pressure, and throttling it down to the 
ordinary working pressure in the cylinder, but the only ef- 
fectual way is to provide more steam room. If the priming 
is due to dirt or grease in the boiler, the engineer should 
blow off frequently, and clean the boiler every few days. In 





| blowing of, it is well to raise the water level in the boiler by 
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putting on a strong feed, and then blow down below the level 
that is ordinarily maintained. Itis very often the case that 
the water level is higher, when the engine is running, than 
it is when none of the steam is being used. The engineer 
should ascertain how much higher the water rises in such a 
case, so as to have a proper quantity of water when the én- 
gine is stopped. 

CLEANING THE BOILER. 


“The flues or tubes of a boiler should be cleaned about 
once a week, with a brush or scraper. In case incrustation 
has formed in them,they can becleaned by a jet of steam from 
a rubber hose. A boiler should be blown down and cleaned, 
under ordinary circumstances, about once a month. The fire 
should first be hauled ; and then, if possible,it is best to let the 
boiler stand until the water becomes tolerably cool, say for 12 
hours,after which the water may be allowed to run out. Then 
remove the man and handhole plates, enter the boiler, and 
clean it with scrapers and brushes in every part that can be 
reached. It should then be washed out with cold water 
from a hose, and this washing with a hose is the only means 
of cleaning those parts of a boiler that cannot be reached by 
hand. There are many boilers into which a man cannot en- 
ter, and of course these can only be washed out. When 
the fire is hauled, all leaks in the boiler should be repaired. 
Leaky parts that are exposed to the fire must have patches 
riveted on ; in other places patches secured with bolts can be 
used, each pitch having a lip around it, and the joint being 
made with a putty composed of red and white lead. Leaky 
rivets or seams can sometimes be made tight by caulking. 
Small leaks around the ends of tubes can often be stopped 
in the same way, but as a general thing a leaky tube must 
either be replaced or plugged. To plug a tube, drive a white 
pine plug tightly into each end, and cut it off even with 
the tube heads, then pass a bolt through the tube, with cup 
washers on each end, and screw it up tightly, putting putty 
under the washers. 


WATER AND S8TKAM GAGES, 

**When a boiler is in use, the gage cocks should frequently 
be tried to see that they are not choked up, and the glass 
gage should often be blown out. After ascertaining the 
proper place for the weight on the lever of the safety valve, 
a stick should be secured to the lever with wire, so that 
the ball cannot be moved out any farther. A cord should 
be secured to the safety valve lever, within easy reach 
of the engineer, so that the valve can be opened by hand if * 
it sticks, and the safety valve should be tried at least once 
every day to ascertain whether or not it is in working or- 
der. 

‘‘A steam gage should be tested at least once a year, and the 
engineer should frequently try its accuracy by allowing the 
steam to raise the safety valve, and noting the pressure 
shown by the gage. The hand of a steam gege sometimes 
sticks, and the engineer should tap the face of the gage 
lightly several times a day, to assure himself that it is in 
working order. He may also shut off the steam from the 
gage pipe, and open the drip cock, noting whether the hand 
goes back promptly to 0, and returns to the former reading 
when steam is again turned on. 

“In testing a boiler, warm water should be used, and a bet- 
ter test, when this is possible, is to enter the boiler and 
make a thorough internal examination. 

“In leaving a boiler for the night, the fire may either be 
hauled or banked. If it is to be banked, it should first be 
cleaned, and then pushed back and covered with coal, the 
boiler being left with the furnace door open, and the damper 
closed. 

‘‘ The principal derangements of engines ere hot bearings, 
loose keys, and leaky joints. If a bearing heats continually, 
when properly adjusted and well lubricated, it is too small, 
Sometimes bearings heat, on account of dirt or grit, because 
they are set up too tightly, or are out of line. A hot bearing 
can often be cooled without stopping the engine, by mixing 
sulphur or blacklead with the oil, or by turning on a stream 
of water from a hose, Ifa joint blows out, it can sometimes 
be wedged, so that the engine can be run until stopping time, 
An engineer should exercise all his ingenuity to overcome a 
a difficulty without stopping the engine, except in cases 
where it would be dangerous to continue to ran. If keys or 
bolts become loose, it will generally be indicated by a thump 
in the engine. To prevent the freezing of pipes and con- 
nections in exposed situations, they should either be tho- 
roughly drained, or the water should be kept circulating in 
them.” 

Our readers will scarcely need to be told that a° man 
who could pass such an examination as this understands his 
business pretty well, and we think that the foregoing remarks 
will be read with interest and pleasure by all who manage en- 
gines and boilers, 





Photography of the Electric Spark, 
Mr. Leo Daft, photographer, of Troy, N. Y,, has sent us 
several photo stereos, recently made, of electric discharges 
between the terminals of the Holtz static electrical ma 
chines. In some of the examples, the picture shows the 
electrical flow divided into ten streams, which have the ap- 
pearance of ten fine, white, zigzag wires, sharply defined and 
arranged in the form of an ellipticai framework. It is 
probable that the metals used in the terminals had some. 
thing todo in giving the remarkable actinic power to the 
sparks which these photo impressions indicate, Mr. Daft 
intends to continue his photo-electrical experiments, whic 
are certainly very interesting. 
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Live fish (pickerel or trout) will keep a cistern free from 








worms and bugs. 
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IMPROVED SURFACE PLANER. 

It is claimed this machine will plane or surface hard or 
soft wood from } to 6 inches thick and 24 inches wide, and 
in any quantity from 10,000 to 20,000 feet per day, and will 
plane smoother than the average large sized planers. It is 
very strong, and is capable of doing its work in the most 
thorough manner, being built entirely of iron and steel, 
heavy and substantial in all its parts, the proportions being 
such as to insure the greatest durability and strength. 

The main frame or stand is a solid and strong casting in 
one piece, forming a rigid and solid support for the material 
to be planed, thereby insuring smooth planed work. The 
cutter cylinder has long steel journals perfect- 
ly fitted by scraping into self-oiling bearings 
lined with the best anti-friction metal, made 
for the purpose. The journal boxes form the 
upper part of strong adjustable slides with 
long gibbed bearings, and the cylinder can be 
raised or lowered, while in operation or not, by 
means of a hand wheel placed in a convenient 
position for the operator. Any wear of the 
slides can be taken up and nicely adjusted by 
the gibs. A graduated scale attached to the 
slides shows at 2 glance the distance between 
the table and cuttercylinder. The upper feed 
rolls are held down by cast steel spiral springs, 
which are very sensitive to the unevenness of 
the material, and act quickly and strongly. 

The two driven feed rolls are in close prox- 
imity to the cutter cylinder; the distance be- 
tween them is only 7% of an inch, so that short 
and long stuff can be planed without clipping 
the ends. An adjustable roller scraper is at- 
tached to the back feed roller to keep it free 
from gummy matter. The feed arrangement 
is extraordinarily strong, and powerful; the 
gearing is of a small diameter, and is not at 
all liable to break. The feed can be instantly 
started or stopped, and the material returned 
if desired. 

The machine has four idier rolls and two 
driven feed rolls, all of wrought iron, making 
in all six rolls which can be adjusted to take 
up the wear. The cylinder bonnet can be 
quickly swung back for the purpose of sharp- 
ening the knives, and the gearing bonnet can 
also be raised for oiling the parts. 

For further particulars, address Bentel, 
Margedant & Co,, Hamilton, 0. 

a et a 
Imitating Enamel on [Iron. 
i. W. Oliver's process consists in produc- 
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the most satisfactory results. But as there are no patent 
laws in his native country,he is obliged to seek for compen- 
sation and encouragement to extend his invention, to the 
more liberal institutions of foreign countries. The Holtz- 
man plan consists substantially in providing a cast iron 
trough, which is filled with a peculiar bituminous insulating 
compound, which he terms lrai liquide. The gutter rests in 
the bottom of a ditch in the earth. The compound is put in 
while warm and semi-liquid. The telegraph wires, insulated 
with gutta percha, are then submerged, separately, in the 
compound in the trough ; the latter is then closed by a cover 
and the ditch filled with earth. The compound soon cools 


Meu al 








ing on iron various designs of different cclors, 
and imitating vitro-enamel in the following 
manner: A crystalline appearance is givem:to 
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metal has formed the subject of a recent investigation by M 
Heinrich Streintz, described by him to the Vienna Academy 
The resistance which wires oppose to torsion within the limits 
of elasticity is less the oftener such torsions are produced, or 
(as the property is denoted) the wire ‘‘ accommodates” itself 
to torsions. The same decrease of resistance is observed 
where the wire has been annealed. Now, a newly drawn 
wire is denser, it is known, than an annealed one ; the’ mole, 
cules in the former are nearer each other, and are in a state 
ef reciprocal tension, and so they must present a greater 
resistance to displacement. 
When a newly drawn wire is heated, the reciprocal tension 
is still further increased: as we find indicated 
by the fact that the deadening becomes greater, 
and, at the same time, in consequence of this 
tension, an actual pushing asunder of the mole- 
cules takes place. If the wire is then allowed 
slowly to cool,the molecules go together again, 
but no longer in the way corresponding to their 
natural state of equilibrium—they do not now 
go into their earlier condition of tension; and 
we obtain a wire, consequently, in which the 
internal friciion is less. Now, as through fre- 
quent turnings, within the limits of elasticity, 
the wire becomes softer for such turnings, the 
same occurs in other changes of form. 

It is known that steel pens become softer 
through use, which involves continual slight 
changes of form within the limits of elasticity. 
A similar thing occurs in the seats of iron 
chairs, formed with tips of wrought iron or 
steel. They lose their hardness through use, 
and are ultimately bent. 

Accommodation plays an important part in 
musical instruments. It is a well known fact 
that trumpets, before they can be employedin 
public performances, must first be blown in or 
used for a considerable time, in order to deve- 
lop their full tone action, and make them capa- 
ble of being easily blown. In fact, the dead- 
ening has first to be lessened for the tone vi- 
brations (or the resistance of the metal to these) , 
and this is effected by putting the metal fre- 
quently in vibration. A trumpet may also be 
blown out of tune. If, when quite new, it comes 
into the hands of an inexperienced performer, 
who often blows certain false notes, the trum- 
pet is blown out of tune. Thisis to say, the 
deadening decreases for these particular tones, 
so that the trumpet is more easily thrown in- 

_to these vibrations than into others, which 
are not so often excited; and it becomes, there- 
fore, very difficult for even a practised perfor- 
mer to avoid these false tones. It would in 
this case be of no use to diminish the dead- 





tinned iron by means of a mixture of water and sulphuric | and solidifies, and holds the wires, in perfect insulation, un- | ening of the trumpet metal by a temporary heating, for this 
and nitric acids, applied thereon, and afterwards washed off. | affected by moisture, temperature,or decay. A telegraph process would affect all the tones similarly ; only correct blow- 
An impression of « design is made on suitable transfer pa-| line of forty miles length near Amsterdam, on the above | ing will bring about the desired result. 


per, on which coa:ings of solid white and silver bronze dust | plan, has proved an entire success. 
and colors are applied. The plate, prepared as above, is| swampy soil, no breaks have occured. 


It is alleged that 


coated with a mixture of turpentine and copal varnish: it is | this method of laying wires is economical. 


then heated, and the design transferred thereon in the usual 
way, and the plate is baked and polished. 








Metal Deadening. 
When a wire, by which a weight is suspended, is made to 


APPARATUS FOR REMOVING CONDENSED STEAM FROM | swing about by torsion, the amplitude of swing, it is known, 
PIPES. 


We extract from the Moniteur Industriel Belge, the an- 
nexed engraving of a simple device for removing wa- 
ter produced by the condensation of steam in pipes. 
The action of the mechanism is entirely automatic. A 
is the entrance pipe, and B the exit pipe of the water: 
C isa float balanced by the counter weight, D, and 
resting on the surface of water which accumulates in 
the lower part of the vessel. As the float is raised by 
the addition of water, a pinion on the shaft, on which 
its rod turns, engaging in a rack, elevates a slide valve. 
E, and so opens the escape orifice. The water then 
flows ont until the float fails low enough to shut the 
valve once more. A device of this kind, attached to 
the steara heating apparatus of a building, would 
do 1tless prevent that disagreeable clacking and ham- 
mering due to the water forming in the pipes, and the 
consequent injury to the latter owing to repeated 
s‘rains. 





8 ee te 
Supplying Caged Birds with Green Food. 

“ Among other advantages,” says a correspondent in 
Science Gossip, ‘‘ derivable from the regular supply of 
such plants as chickweed, shepherd’s purse, and 
groundsel to caged birds, especially finches, I find that 
these almost always increase the appetite, leading 
them to eat more seeds, in cases when they appeared 
falling off a little from their ordinary food. In early 
spring the leaves of the plantain are much relished by 
bullfinches and canaries, and they seem to have a 
wholesome effect, I should like to hear the opinions of 
bird fanciers regarding the statement, often repeated 
in books, that birds derive no benefit, but rather the 
reverse, from green food given in frosty weather. I have 
mot found any evil result, on a small scale, provided the food 
demot given too damp.” 
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improved Method of Laying Underground Telegraph 
Lines, 


Mr. A. Holtzman, of Amsterdam, Holland, is the author of 
& method which is alleged, after two years of trial, to give 











ever diminishes; the successive amplitudes form, according 
to Gauss and Weber’s observations, a converging geometrical 





Although laid in bad 





A similar experience is had with stringed instruments. In 
these, it is not the strings that require long playing, for 
their resistance to the vibratory motion is (owing to the 
smallness of mass to be moved)unimportant ; but the resonance 
ceases. However excellent the construction of the latter, a 
long continuance of good playing is indispensable for them. 
This is accounted for by the fact that the good player awakens 
a stronger tone, and so vibrations of greater amplitude; 
hence, also, for these, the deadening is diminished. Further, 
he excites only a certain kind of overtones, which de- 
termine the clang color, and for these overtones the 
deadening is diminished. Through long rest without 
use, the advantages of this playing-out are again lost, 
as the accommodation also partly disappears through 
rest. That pianos do not also grow better after long 
use is due to the fact that the mechanism of the 
piano wears out. 

The circumstance that, with increasing temperature, 
the deadening grows so very quickly may perhaps 
serve somewhat to explain the process of hardening of 
steel. The soft steel is heated, and thereby the mole- 
cules are brought intoa state of greater internal fric- 
tion. If now, the hot steel is quickly cooled, the mo 
lecules have not time to part with this condition of 
greater internal friction ; it still remains, in part, in the 
cold state, and we have then a hard steel, The steel, 
it is known, is harder the quicker the cooling occurs. 
The resistance of the molecules of hard steel to mag- 
netization, and the greater magnetic residuum, wit 
ness also to the greater internal friction of its mole- 
cules, 





8 a 
Dry Botin Lemon Trees. 

A malady has attacked the lemon plant, the origin 
of which is believed to be the forced cultivation of 
the fruit. The lemon plant is very hardy, and infi- 
nitely easier to cultivate than the orange, and this fact 
has probably induced a certain amount of careless- 
ness in its treatment, from which growers are now suf- 
fering. The tree was originally a native of the dry 


series, and the natural logarithm of the exponent of this | and hot soil of Persia, whence it has been transferred ‘o 


series is called the logarithmic decrement of the arc of oscilla- 
tion. We understand by the deadening of the swings, or 
oscillations, the phenomenon of their ever growing less. The 
cause of this deadening is partly in the resistance which the 
air opposes to the motion, but partly in the wire itself, the 
detortion of which also presents resistance to the motion. 
This phenomenon of internal deadening (ddmpfung) of the 





various other countries, where, under different circumstan- 
ces of soil and climate, it has been made largely to increase 
its yield of fruit. The disease which has now made its ap- 
pearance is called la sécheresse, or dry rot, and seizes the ex- 
tremities of the plant, sometimes the roots, sometimes the 
branches, whence it gradually spreads through the wh 
tree, drying up its sap in its course.— Wature ° 
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THE NEW YORE RIVER FRONT IMPROVEMENTS.) 
We publish herewith a view of a series of the arches 
. which are to form the extensive improvements now being 
carried out on the North River front of this city. Therecan 
be but one opinion as to the efficiency and solidity of the 
construction, the design for which is the work of Mr. J. 
Newton, assistant engineer, and possesses several interest- 
ing and original features. The work which our illustra- 
tions (selected from Hngincering) depict is now in progress 
on the west side of the Battery, where the river bottom is 
a hard, quartzose rock. Before the dredging was done, the 
rock was covered with a deposit of river sediment, in some 
places upwards of 12 feet in thickness, and varying in con- 
sistence from a thin silt to a tough, plastic, black mud. This 
was cleared away by the dredging machinery already de- 





scribed in our pages. The surface of the rock is jagged and 
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and it was lined with a heavy canvas sack to protect the con- 
crete from wash; at the formation level, horizontal guides 
were secured. The box was then filled with concrete, low- 
ered in backets which opened at the bottom. When the 
concrete reached the guides just mentioned, it was leveled 
off by a heavy iron I beam placed on one of its sides, and 
pushed along the guides from one end to the other; by this 
means, if the guides are properly placed, the entire founda- 
tion is perfectly level. The voussoirs were cut before the 
foundations were begun, and the top of the pier came at the 
exact hight required above datum. 

The first foundation, already alluded to, was put in by 
constructing a box or inclosure under water. A number of 
wrought iron standards (Fig. 2) were placed in line in the 
centers of the same numberof molds on a level platform; 
these molds were then rammed full of concrete. The blocks, 
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the size of the monolith has but little to do with the time 
required for placing it. 

The concrete of which the monoliths are made is composed 
of the best Portland cement. When the wooden molds are 
removed, which may be safely done in twenty-four hours 
after they are filled, they present a smooth and hard surface, 
and more accurate than it is possible, in practice, to cat the 
beds and builds of natural stone suitable for hydraulic work. 
A cube one foot square formed of this concrete, seven days 
old, did not yield until the pressure brought upon it by a 


hydraulic press was 80 tuns, and then the concrete in the 
middle of the block was found to be somewhat damp. 





A New Dry Photo Process, 
I propose, says M. Carey Lea, to make public a process 


which, I think I may venture to say, possesses a very high 
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NEW YORK RIVER FRONT IMPROVEMENTS—THE ARCHES. 


very irregular, and the depth of water over the site of the 
pier is from 25 to 45 feet. The dimensions of the pier are 
500 feet in length; 80 feet in width; hight of roadway above 
mean high water, 5 feet, and from mean low water, 9°58 feet. 
The mean rise and fall of the tide in New York harbor, as 
determined by a long series of observations, is 4°58 feet. The 
pier is composed of twenty full center arches of 20 feet span ; 
the faces of these arches, exposed on the sides of the pier, 
down to 3 feet below low water, are of cut granite. The 
arches are supported by monolithic blocks of concrete, made 
to exact dimension by ramming the materials in strong wood- 
en molds. These blocks are made with suitable grooves for 
chair slings: they are transported from the place where they 
were made, and placed in position in the pier, by the floating 
derrick previously described. These concrete monoliths are 
in two series: First, the base; these are 4 feet by 8 feet 6 
inches by 13 feet; next, the piers which are placed on these. 





For the first three or four arches these are 14 feet in hight, 

5 feet 6 inches thick, and 10 

feetin length, eight being re- 

quired to complete a pier. f 
When these tall monoliths i = 

are in position the work is so 





near the water line that it ig 
an easy matter to place the 
senters which rest on them, 
and then set the granite vous- 
soirs. The centers being set, 
the facing of granite is laid 
in cement; between the gra- 
nite springing stones of the 
arches, concrete blocks are 
laid. These are madein molds 
to the curve of the soffit, and 
are plainly shown in the en- 
gravings; these blocks bring 
the work above low water. 
The joints in the granite be- 
ing watertight,and the sheath- 
ing of the centers nearly so, 
the space thus inclosed be. 
tween the stone sides of the 
pier, if not altogether water- 
tight, is protected from the 
wash of the tidal current; 
this space is then filled with 
concrete, well rammed in, and 
the work by this means is 
rendered as solid as that 
formed in the molds. 

If desired, however, there 
is no difficulty in making 
this space perfectly water- 
tight by caulking the sheath- 
ing of the centers, so that 
the concrete could be rammed 
in at all stages of the tide. 

The foundations at formation level are 84 feet in hight 
by 12 feet in width, and vary in distance from datum ac- 
cording to the irregularity of the rock bottom. In all, ex- 
cept in the first pier from the river wall, they have been con- 
structed by sinking a box the full size of the foundatioa. 
This box was weighted and sunk, then, by means of vertical 
timbers, chains, and screws, adjusted to the required hight, 
This box (see Fig. 2) was roughly fitted on the irregular rock 
bottom by means of planks sliding in appropriate guides, 
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thus made, with the standards firmly imbedded in them, 
were then placed in line on the site of foundation. Planks 
were then placed between the standards, the top one, which 
formed the guide, being carefully placed at the required dis- 
tance below datum. The filling then proceeded as in the 
others. Several of the foundations for this work were Jaid 
in from 25 feet to 30 feet of water, where the tide at certain 
stages runs with velocity sufficient to make it very difficult 
for divers to hold on. The water always holds in suspen- 
sion so much mud as almost to exclude the light, even on a 
very bright day, at the depth this work was done; so that 
the whole of it was performed in what was practically total 
darkness. On one or two occasions, when the sun was high 
and the atmosphere perfectly clear, a plumb bob, some 8 
inches in diameter and painted white, was barely visible. 
The use of concrete in monolithic masses, as above de- 
scribed, enables work of this character to be erected in very 
much less time and cost than would be required with coffer- 
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Fig. 2—CONSTRUCTING THE FOUNDATIONS. 


dams and ordinary masonry. The preparation of the bed for 
the monolith, as is evident from the above description, is in 
fact the only portion of the work which is at all difficult. 
Under favorable circumstances, with respect to weather, 
after the foundation is ready, the arch piers, 80 feet in 
length, were set in 30 feet of water, ready for the super- 
structure, in 2}days. It required scarcely ten minutes for 
the derrick to lift and place a monolith of some 30. cubic 
yards, but setting it exactly in place occupied ‘longer. It 
may be observed that, within the capacity of the derrick, 













interest ; in fact, no photographic work in which I have ever 
been engaged has appeared to me comparable with it. 

The method gives, by simply pouring an emulsion over 
glass, not only a high but, I may say, an intense sensitive- 
ness. Moreover, by virtue of the silver iodide which they 
contajn, these plates need no backing. They develope with 
great rapidity and need no intensifying, so that the whole 
operation, from first to last, is reduced to the most absolute 
simplicity. The advantages in the way of facility of ma- 
nagement and the high degree of sensitiveness are such that 
I should not be surprised to see these dry plates largely su- 
persede the wet process; in fact a beginner will more easily 
work this dry methodthan the wet when the emulsion is to 
be obtained commercially, which it's60n will be, as I do not 
propose to place any restriction upon its manufaeture by any 
one who may choose to prepare it. 

COLLODION. 

To each ounce of solvent, consisting of alcohol and ether 
in equal parts, take ordinary 
crystallized cadmium  bro- 
mide, 6} grains; ammonium 
bromide, 2 grains ; ammonium 
iodide, 14 grains ; cupric chlo- 
ride, 14 grains. About eight 
grains of intense pyroxylin 
to the ounce, with two drops 
of aqua regia. Sensitize with 
‘silver nitrate, using from 
twenty to twenty-five grains: 
to the ounce. The first-men- 
tioned quantity is excellent 
for ordinary work; when & 
very high degree of sensitive- 
ness is desired, the larger 
quantity may be used. 

For the reason that the 
emulsion is to be dried, some 
economy may be practised by 
making a more concentrated 
emulsion, as follows: ordina- 
ry cadmium bromide, 9 grains; 
ammonium bromide, 2+ 
grains; ammonium iodide, 2 
grains; cupric chloride, 2 
grains. 

Use about ten grains of in- 
tense pyroxylin. The silver 
nitrate must be increased in 
the same proportion as the 
salts, so that twenty-five to 
thirty grains to each ounce of 
concentrated collodion will be 
proper. Three ounces of this 
collodion will, after treat- 
ment, give four ounces of 
finished emulsion. 

The best results are obtained by keeping this emulsion, 
with occasional shaking, for from twenty-four to thirty-six 
hours. It is then to be poured out into a flat dish and allowed 
to set. Particular care is needed in this part of the opera 
tion ; the preservative must be applied just at the right time 
—neither too soon nor too long after the pouring out. The 
emulsion must be occasionally examined and moved about 
in.the dish to promote ejual drying. Assoon as a skin forms 
on it, holes must be made through. it, and the collodion -un- 





derneath be made to flow out and over it. If this be ne- 
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lected, the surface will become hard and leathery before 
the emulsion is set underneath. The object is to keep the 
whole mass as nearly uniform as possible, and, as soon as it 
is gelatinous, to apply the next treatment. The proper con- 
dition can be judged of by touching with the tip of the finger ; 
as soon as nothing comes off upon the finger the emulsion is 
ready for the preservative. m 

Any preservative may beused. As to the effects of different 
preservatives, I will speak presently. Ifthe lesser quantity 
of silver be used, the preservative may generally be applied 
in its ordinary condition: but if the larger, then it will be 
well to add to the preservative one tenth of its bulk of ordi- 
nary acetic acid (No. 8 or Beaufoy’s). 

The preservative is to be poured into the dish, and then 
immediately the film is to be plowed up with a porcelain, 
horn, or glass spatula (not a metallic one), and reduced into 
small pieces ; and the whole, preservative and film, is to be 
transferred into a convenient glass jar—not too small. The 
fiakes of emulsion are to be occasionally stirred and left in 
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Adjusting Locomotive Valves. 
To the Editor of the Scientific American: - 

I will give you a method for setting slide valves of loco- 
motives, which is practical andeasy. Make a steel tram, 
about 5} inches long, with two points at right angles with the 
straight bar, one point to be 2§ inches in length and the 
other 14 inches. Both points are to be sharp. Take a cen- 
terpunch, and make a center mark on top of the steam chest 
packing box; then take a strip of tin and put it in the steam 
port. Draw the valve slowly back until you can just move 
the tin between the edge of the valve and the edge of the 
steam port (which is now closed, except as to thickness of 
the strip of tin). Take the tram, place the short point in the 
center mark on the packing box; then make a scratch on 
the valve stem, and go through with the same process with 
the opposite steam port. Now you have marks on the valve 
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stem just where the valve begins to open. The valve stem 


contact with the preservative for fifteen minutes from the 
time when it was first poured over the mass. (In operating must next be got into radius (as we term it),which is to show 
the proper length for the valve stem. It is done thus: Cover 
upon a large scale, commercially, it will probably be found th adhe ak Gn at a is aiden ial 
better to leave a little longer in contact with the preservative, jp one pore SEneny e ay ower ore 
and always to acidify. For working with a few ounces, the rock shaft and the rocker pin at a right angle with the bore 
of the cylinder; and when the valve stem is adjusted to this, 


foregoing is the right way.) The preservative is then poured 
off and water poured on, the flakes well stirred up, and the 
water changed several times. The flakes are then left to 
stand under clean water for about an hour; then several more 


it isof the proper length and should not be altered. 


To adjust the valves in forward motion, hook the reverse 


lever in the forward notch, take the dead points for centers, 
and alter the eccentric rods until the spaces are equal on the 


Cats eee ae aeons eevee aa °S. | valve stem, which is determined by the use of the tram. Take 


By this time everything soluble is extracted from the flakes ; 
indeed, after the first hour ne silver can be found in the 
wash water. We have now only te dry. Thismay be done 


the forward centers and give -4; inch lead to the valve, for 
either passenger or freight engines. By adopting this pjan 
the engine will reverse her action promptly. Hook the re- 


at ordinary temperatures, or the vessel may be set over a verse lever in back motion, and repeat aa above. 


stove, provided its bottom be not allowed to become hotter 
than the hand can bear. The drying must be thorough; the 


If the job is to be done quickly, and the eccentrics are in 


the proper position, it can be done by the travel, in this 


flakes shrink wonderfully, and curl up like tea leaves. They way: Move the engine slowly forward with » che tin 


are not white, but of a medium grey color, notwithstanding 
which they make a pure cream-colored emulsion. 

To re-emulsify, the dried flakes are put into a bottle and 
are covered with one third ether, one third alcohol, and one 
third plain collodion. . They must be well shaken at intervala. 
The new emulsion is not in good order till after, at least, 
forty-eight hours, and is better at the end of a week. When 
it has once been thoroughly mixed with the liquids, and has 
been shaken at intervals for some days, it seems to lose all 
disposition to settle, and makes a most excellent emulsion. 
There is no reason why it should not keep indefinitely. Or 
it may be preserved in the dry state and emulsified at any 
time, using from twenty to twenty-five grains of the dry 


tram, and trace the movement of the valve on the valve stem 
until the stem stops; then trace the return movement until 
that stops. Take a pair of dividers and measure each dis- 
tance from the valve mark on the stem, to the extreme of the 
travel line (or where the valve stopped). 
until the spaces are equal. By these means, youdo not re- 
quire to take the steam chest covers off. 


Alter eccentric rods 


East Saginaw, Mich. THomaAs M. Hayns, 
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An Invention Wanted, 


To the Editor of the Scientific American: 


I would invite the attention of inventive minds to the sub- 


emulsion to each ounce of solvents. Three and a quarter} ject of respirators for miners, to protect them from the foul 
ounces of collodion, formula No. 2, will yield about one| gases which trouble so many men, especially in coal mines. 


hundred grains of dry flakes. 
PRESERVATIVES. 


An invention that would protect them when laboring to sub- 
due a fire in a coal mine would certainly prove a very valua- 
ble one, and be the means of saving many lives,and millions 


The character of the image will depend very much upon of p ty. 
Hazleton, Pa. 


the preservative used. 

Albumen Preservatice.—This gives an exceedingly sensitive 
and delicate plate, with much less density than most of the 
other treatments. For this reason I prefer it to the rest, as 





C. F. H. 
The New British Patent Bill. 
The Lord Chancellor’s new Patent Bill, brietly described by 


toting 1 ore Goer oe ee een enadewe, wile goens us a few weeks ago, meets with vigorous opposition in some 


varieties of half tone. My formula is: Water, 12 ounces; 
thick gum and sngar solution, 1 ounce; prepared albumen, 


of the English papers. 
subject are those given in Hngineering. In a recent number 


Among the ablest remarks upon the 


1 ounce ; sixty-grain alcoholic solution gallic acid, 1 ounce; the editor says: “ Con to our anticipations, the Patent 


sixty-grain tannin solution (in water), 4 ounce. To be added 
in the order named. If rather more density be required, 
double the tannin. I use it as above. This preservative 
works very cleanly and satisfactorily : I use it exclusively. 


Bill has passed through committee with all its powers of 
mischief intact. In spite of the almost unanimous opposition 
which it has met with out of doors, the only modifications 
which have been introduced merely relate to matters of 


Gaitfe Acih and Ceffes.--A mixtuze of gailic acid and calice, detail. Instead of four examiners we are to have six, the 


using about two ounces of sixty-grain solution to twelve 


referees are to be appointed by the Commissioners of Patents 


ounces of infusion of roasted coffee, gives very good results; : 
. alone, without the concurrence of the Board of 'I'rade, as was 
it should, however, be acidified with acetic acid, using about at first 4, and their services are only to be called in 


half an ounce of Beaufoy’s (No. 8) to the above quantity. It 
gives a blacker image than No. 1,andmoreintensity. It will 


when necessary, and not as a matter of course. 


The radical vice of the measure still remains ; and although 


probably be useful when the pyroxylin is deficient in it is pretended that the examination clauses have been 


intensity. 
under a negative, but too intense for lantern work, for which 
No. 1 is much better, as well as for negatives. 


DEVELOPMENT. 


lg cb irene sevconcgede: Pear oe framed to meet a universally expressed wish, we are quite 
sure that nothing of this kind was ever asked for by the 
general body of inventors. It is perfectly notorious that the 
idea has been fostered chiefly by a small knot of shameless 


For a 64x83 plate pour four ounces of water into a 7x9|placehunters, who will not be satisfied with any system 


dish, add half a drachm of sixty-grain solution of pyrogallic 
acid in alcohol, and put in the plate, Mix in a bottle equal 
quantities of a fifteen-grain solution of potassium bromide 


which leaves them unprovided for. 
now as members of this society, now of that, and by reading 
papers here and delivering lectures there, a delasive impres. 


By dint of appearing 


and an eighty-grain ammonium carbonate. Of this mixture | sion has been created that inventors are really desirous of 
pour one fiuiddrachm intothe dish. When the detail appears | seeing the system of preliminary examination introduced. 
add another drachm, and later, if necessary, a third; or add| We do not for obvious reasons mention these persons, but a 
half a drachm of the ammonium carbonate solution without | careful examination of the various propositions for patent 


bromide, 


The two first additions must have bromide; the| law reform put forward during the last ten or fifteen years 


third is best without for a negative—best with for a tran-| will reveal their names. There are of course some advocates 
sparency Fix in hypesulphite sclution of the same strength | of preliminary examination who are perfectly disinterested, 


as used for wet plates. 


having only joined in the cry on purely theoretical grounds. 


I should have mentioned that I always keep the collodion| These goodnatured individuals have in all probability never 


for a month—for several if possible. 
edged with a solntion of india rubber in benzole. 


The plates should be| made a search in their lives, and are totally unaware of the 
enormous difficulty of deciding whether an invention has 


The principle of applying a preservative to a mass of | really been anticipated or not. 


material at ones and then washing it out again could be 


The Lord Chaneellor has been at great pains to explain that 


patented. This is common to the new processes. The plan | he does not propose any examination as to “ utility ;” but what 
of applying a silver bath toa mass of partially dried collodion | js the meaning of “‘ frivolous ” if it does not include projects 


is also new and patentable. 


Convinced as Iam of the very| which are ‘‘ useless,” in other words, void of “utility”? It 


great usefulness of these processes, I believe that such patents | js the same thing in another form—an old friend with a new 


would be very valuable. 


I prefer, however, to give them| face. Lord Cardwell sneers at an invention (of American 


freely to anyone caring to use them, asking only, in return, origin) which consisted in placing a piece of india rubber 
tohave them ascribed to their author and not appropriated by | at the end of « penoil, so that the person using it could rab 


hose who may make trivial modifications on them.” 





out with one end what he had written with the other. This 
may be “‘ frivolous” or not, but it was a sufficiently valuable 





A glue which will resist the action of water is made by | patent to be worth a very costly lawsuit, which is well known 


boiling 1 pound of glue in 2 quarts of skimmed milk, 





asthe ‘‘ india rubber tip case.” Those who have followed the 








Buller, which occupied the Court of Chancery for many days, 
the costs amounting toabout $20,000, and in which the matter 
in dispute was a very minute improvement in swivels. So 
small was the improvement that ordinary observers would 
not have detected the difference between the old swivel and 
the new. Large fortunes have been made out of “solid 
headed” pins, and buttons have raised many to affluence. 
Only the other day a large technical college was founded 
and endowed by a philanthropic manufacturer who stated 
that a very large portion of his princely fortune had been 
amassed by making steel pens and split rings. The question 
of frivolity is in some respects more delicate than that of 
novelty ; and when the examiners have once tasted blood, we 
shall probably find them rejecting as ‘‘frivolous” contrivances. 
which, though seemingly insignificant, may have cost a man. 
years to invent, and which the whole of a trade has been in 

vain endeavoring to produce. 

For years past we have done all in our power to warn 
inventors as to the almost certain results of an arbitrary 
system of preliminary examination like that embodied in the 
present bill. We showed some time back, ina series of articles. 
on ‘‘ Anticipated Inventions,” how some of the greatest 
inventions of the day would most certainly have been refused 
by any moderately well informed examiner. If inventors 
permit this bill to pass in its integrity, they will find them- 
selves in the position of the man who made a monster, and 
was in due time destroyed by it. Fora few years we shall 
have chaos, soon to be follewed by the entire abolition of 
those laws which have done so much to foster inventive 
talent, and have borne no incoasiderable share in bringing 
the manufacturing industry of this country to the high 
position which it now occupies.” 
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The Heliograph. 


Through the general introduction of electric telegraphy, 
and the all but universal adoption of the Morse alphabet, it 
occurred to Mr. Mance to produce an instrument which is 
very compact, very portable, easily set up, and easily worked. 
Although he was first in favor of larger instruments (which 
are still preferable for permanent stations), he is now con- 
vinced that an instrument of the size here described is all that 
is requisite. The chief objection to the adoption of the syn 
telegraph is that we cannot command the sun to shine in 
the same manner that we can control a galvanic battery ; and 
it must be understood that Mr. Mance advocates his system 
only as an auxiliary to other systems of field telegraphy. 

The instrument consists of a light, but firm, tripod stand, 
similar to those used for prismatic compasses. On the top a 
plate is moved by a tangent screw which admits of quick 
and slow motion, and the plate carries on a pin a semicircu- 
lar ring, which again carries on pivots the round mirror, the 
silvering of which is removed in the center for the space of 
a circle about 3-16 inch diameter. To the plate is also at- 
tached a simple key, which is pressed down and springs back 
like an ordinary Morse key. This key is connected with the 
top rim of the mirror by a steel rod, which cap be length. 
ened and shortened—as occasion may require—by turning 
the handle and screwing the rod through the small brass ball 
which secures it to the edge of the mirror. 

By means of the last named adjustment and the tangent 
Screw, the glass can be altered, as the ever-changing position 
of the sun may require. 

From 12 to 15 yards in front ef the instrument is placed a 
sighting rod. This rod is to mark a spot exactly in a line 
with the center of the heliograph and the distant station. A 
metal stud marks the spot, and a wooden cross piece marks 
where the fiash rests when not directed on the opposite sta- 
tion, 

The instrument can be set up ready for working in a few 
minutes. When the exact position of the distant station is 
not known, a flash of sunlight must be thrown in the direc- 
tion of the most likely points, and this must be continued 
till it is answered by a flash, which indicates that a distant 
signaling party is on the lookout. Then, after releasing the 
tangent screw, the glass must be turned to a convenient 
angle, and the sighting stick must be directed in a line with 
the distant station by looking through the small aperture in 
the center of the mirrer. When this is effected, the stud 
must be raised or lowered till it is in the line of vision on a 
level with the center of the glass and the distant flash, and 
the short cross piece must be placed at right angles to the 
upright, about a foot below the stud. After being thus ad- 
justed, the instrament must not be moved. 

The spot will be observed gradually to rise or fall, accord- 
ing to the direction in which the sun is apparently moving. 
The handle of the key, or the tangent screw, or both, as the 
case may be, must be turned slightly after every two or 
three words, to ensure, as far as possible, that the center of 
the spot shall be on the stud when the key is pressed down. 

When the sun is rather low in the heavens, and behind 
the signaler, it becomes more difficult to direct the flash 
with accuracy. In consequence of the obtuseness of the 
angle, the spot loses its circular form, and becomes rather 
dim when reflected on the stick. If it is required to work 
frequently with the sun in this position, the employment of 
a second glass on a light tripod stand is recommended. 

But it would be useless here to enter more into the 
minutie of working the instrument : suffice it to say that, in 
experienced hands, twelve words and more per minute have 
been obtained. while others state that men—after a fort- 
night’s practice—could attain only from four to five words 
per minute. As to the distance, 10 and 20 miles—and in 
very close weather 40 miles—have been obtained,—Tel¢ 





graphic Journal. 





May 15, 1875.] 






ee 
——_—_— 


SCOTT’S PATENT SHEET IRON ROOFING. 

So many conflagrations have been caused by sparks from 
chimneys, or from adjacent burning buildings, falling upon 
roofs, that the safety offered by a covering entirely of iron, 
and consequently fireproof, is by no means unimportant. 
The device herewith illustrated, while securing that advan- 
tage, presents a variety of others which, in brief, render it 
a most efficient protection. It is portable, and is supplied in 
plates of eight feet in length by twoin width, which are 
trimmed to fit with accuracy, so as not to get out of line, no 
matter how great the distance over which they may be run. 
These plates are provided with side and 
end connections complete, so that the work 
of laying them is greatly facilitated. The 
joints are strong and windproof, and rust 
or wear by weather is prevented by coat- 
ings of pure iron oxide and linseed oil. 
Finally, it will be noted that nails through 
the roofing plates are absent, and a fre 
quent cause of leakage thus avoided, and 
that the peculiar arrangement of plates and 
seams provides fully for the contraction 
and expansion of the metal. 

A sheet, as supplied by the makers, is 
represented in Fig. 1. The ends, @ and }, 
are folded over in opposite directions, the 
former being uppermost when the plate is 
in position, The mode of locking together 
those ends is shown in Fig. 5, from which 
it will be seen that a continuous water shed is made. The 
device for attaching the plates to the roof is represented at 
é, in Fig. 5,and also in Fig. 2. This, at the sides of the plates, 
is an upright iron strip, split part way at the top to hook over 
the side of the sheet. To admit of this engagement the 
sheet is bent upward, as represented in Fig. 1, and the curve 
is such that the edges of adjacent sheets may be in contact 
and parallel for a short distance. The end cleat is also 
nailed to the sheathing. To finish the work, the sides are 


Fig. 2 


rought together square at the eaves, and the comb formed, 
the same as in a standing seamed tin roof, by turning up a two 
inch standing seam with roofing tongs. In the engraving, 
Fig. 2, the cap, f, which surmounts the adjacent sheet edges, 
is drawn to the top, so that the fastenings, ¢, can be seen 
where the sides of the plates meet. The method of secur- 
ing the parts by countersinking is represented in vertical 
section in Fig. 3, and Fig. 4 is a horizontal section of the 
same. 

Fig. 3. Fig 4 
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After the roofing plates are all in position, the joints across 
the ends are closed and compacted by beating the folds to- 
gether The invention is applicable to any class of build- 


Fig. 5 








ngs, but particularly to large manufacturing establishments, 
on account of the slighy pitch at which it can be laid, the 
cost of building being thus materially decreased. 

Further particulars may be obtained by addressing the 


manufacturers, Messrs. Scott & Co., 
Cincinnati, Ohio. 


75 East Front street, 


Struck by Lightning. 

Mr. D. Pigeon gives, in Nature, the following interesting 
account of the effect of lightning upon himself and members 
of his family, during a recent thunderstorm: ‘‘ The house, 
in which with my family I have spent the winter, stands in 
the center of Torbay and close to the sea. In the garden, 
which gives access to the shore, is a flagstaff, 50 feet high, 
with a metal vane at the top, the mast being steadied 
at about 25 feet from the ground in the usual way with iron 
wire guys. About a foot above ground, each wire rope ter- 
minates in a + inch chain, which is anchored a few feet in the 
soil. s 

February 25th, 1875, was a rainy day during the forenoon, 
with heavy wind from the southeast; but in the afternoon 





Srieutific American. 





At 5 p.m. my wife. my son, and myself were standing under 
the flagstaff and within 10 feet of a mooring chain, watching 
the bay, when the vane was suddenly struck by lightning, 
which broke the mast short off in two places, tearing and 
splitting the wood between the vane and the iron guy ropes. 
Through these the discharge then passed to the ground, but 
three out of four mooring chains were broken. 

The broken mast and vane fell to the ground close to us. 
Heavy hail followed the flash, the wind falling instantly to 





a dead calm; a second but distant flash was seen twenty 





$ SCOTT'S SHEET IRON ROOFING.—Fig. 1. 


minutes later, after which there was no more lightning. 
The discharge startled the whole village of Paignton; the 
coast guard officer compares the explosion to that of a 800- 
pound gun; and at Torquay, 34 miles distant, a scientific 
friend speaks of both flash and crash as most terrific. 

I must now attempt to describe the effects on ourselves 
and the impressioms on our senses. Of the three, my wife 
only was ‘‘ struck,” and fell to the ground, my sun and my- 
self remaining erect, and all three retaining consciousness. 
For more than half an hour my wife lost the use of her 








lower limbs and left hands, both of which became rigid. 
From the feet tothe knees she was splashed with rose- 
colored tree-like marks, branching upwards, while a 
large tree-like mark, with six principal branches diver- 
ging from a common center, thirteen inches in its 
largest diameter, and bright rose red, covered the body. 
None of usare certain of having seen the flash’ and my 
wife is sure she saw nothing. As to the noise, my 
wife heard a “bellowing” sound and a ‘“ squish,” 
recalling fireworks; my son also heard a ‘‘ bellow,” 
while I seemed conscious of a sharp explosion. My 
wife describes her feeling as that of ‘‘dying » way 
gently into darkness,” and being roused by a tremen- 
dous blow on the body, where the chief mark was af- 
terwards found. My son and myself were conscious of 
a sudden and terrific general disturbance, and he af- 
firms that he received a severe and distinctly electrical 
shock in both legs. My left arm, shoulder, and throat espe- 
cially suffered violent disturbance, but I did not think it 
was electrical. As I turned to help my wife, who was on 
the ground, I shouted, as I thought, that I was unhurt, and 
hoped they were also, but it seems I only uttered inarticulate 
sounds, and my son, in his first attempt to answer, did the 
same. This, however, was only momentary; in an instant 
we both spoke plainly. 

Neither of us referred the occurrence immediately to its 
true cause, but the idea of being fired at was present to all 
our minds, my wife indeed remained of opinion that she was 
shot through the body until she heard me speak of lightning. 
An infinitesimal lapse of time enabled my son and myself to 
recognize lightning ; but I cannot say whether I did so before 
or after my first glimpse of the wreck onthe ground. Neither 
of us heard or saw the mast fall, though it descended fifty 
feet, and fell on hard gravel closetous. Myson and myself 
both experienced a momentary feeling of intense anger 
against some ‘‘ person or persons unknown,” further showing 
that we preliminary referred the shock to some conscious 
agency. I ought perhaps to add, that neither of us felt any 
sensation of fear at the time; but we were all nervous for 
several days after. 

Ihave endeavoured to keep to fact throughout, but I ven- 
ture to add a remark made by my wife as we raised her from 
the ground : ‘‘ I feel quite sure that death from lightning must 
be absolutely painless;” and I offer it as an unconscious 
corroboration of views on this subject which our experience 
seems to strengthen. 





The Use of the Hand as an Optical Instrument. 

Dr. F. Thomas, of Uhrdorf,observes that, although artists 
are well aware of the advantages of monocular vision and 
the use of the hand as an impromptu stereoscope for the in- 
spection of pictures, the public generally knows nothing of 
them. Any one who carefully watched the crowds that daily 
thronged the avenues of the late Vienna Exhibition might 
have seen how very, very few persons amongst them ever 
availed themselves of this ready resouree. 

And yet, how different is the appearance of a really good 
picture thus seen and the same viewed in the ordinary way 
by binocular vision! Regarding it with a single eye through 
the hollow of the hand as through a stereoscope, we get a 
relief, a substance, which otherwise is more or less wanting ; 
in a word, we get the third dimension, depth, which is in- 
dispensable to realistic effect. Nor is the method applicable 
to the contents of picture galleries alone; every photograph, 
every engraving and print, of correct design, may be benefi- 
cially treated in the same way. As with the stereoscope, so 





with its impromptu substitute, we get increased focal length, 
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the sky densel. There had been no oven of thunder all day. 





and with it the several artistic advantages ines accruing. 
On the other hand, defects in drawing are ruthlessly exposed 
by the same means. Trifling errors in perspective, which 
might have passed unnoticed under ordinary circumstances, 
stand revealed in their full deformity. 

With juster perceptions of the magnitude and relative di- 
mensions of objects, monocular vision, combined with the 
stereoscopic use of the hand, gives us, also,a correcter appre- 
ciation of the effects of reflected light. And this applies nct 
only to the confused appearance occasioned by the interposi- 





tion of highly reflective media between the object and the 
observer, but also to artificial reproductions 
of the same effect. 

A point ignored in every treatise to which 
Dr. Thomas has had access is the effect of 
the hand, when thus used, in modifying or 
correcting our perceptions of color. The 
rays of the setting sun are flooding the land- 
scape with golden light. Prominent in the 
distance stands forth achurch tower lighted 
up with a rich orange glow. By regarding it 
attentively through the hollow of the hand, 
and opening and closing the latter suitably, 
the tower can be made to agsume any inter. 
mediate tint between the white it really is 
and the orange it has assumed in the rays 
of. the western sun. The woods, too, dark, 
somber, and night-like to the unaided vision 
in like manner can be made to resume the 
hues they wore in the broad light of noonday. A bright 
patch on the far distance shows a soft subdued white, and 
we notice then for the first time that to the unassisted eye it 
presents a bright golden color. 

Indeed, our conceptions of color are mainly dependent on 
comparison—contrast, But these are quite inadequate to 
enable us, under all circumstances, to detect and discriminate 
between minor differences of shade by ordinary unaided 
binocular vision. For that purpose, we must have recourse 
to the hollow of the hand, looking through it at the object 
with one eye, and comparing the effect observed with that pro- 
duced. on the other and unshaded eye, Both eyes may be open. 

In such cases, the chief point is not monocular vision, but 
the shading of the eye by the hand thus applied. As with a 
Nicol’s prism, we thus restore the equilibrium of the biae 
light diffused through the atmospheric regions—which in the 
landscape above referred to was overpowered by its comple- 
mentary color, the orange emanating from the sinking sun 
—and are so enabled to see objects under the hues they would 
present when viewed by the white light of a noontide sun. 
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Phosphureted Stec!l, 

A year or two ago, it was generally admitted that a pure 
ore or pig iron, and especially one containing less than 0-08 
to 0°05 of phosphorus, was absolutely essential to the pro- 
duction of a good Bessemer steel ; the consequence has been 
that many of our richest iron ores, most cheaply mined and 
supplied, have been ruled out as unfit for Bessemer work. 
Such are most, if not all, of the limonite and fossiliferous 
ores of Pennsylvania, Virginia, Tennessee, Georgia, and Ala- 
bama, in which the percentage of phosphoric acid runs 
usually from 0°05 to 0°15 per cent, corresponding to about 
double these amounts in the pig iron. This small percent- 
ageof phosphorus has been a perfect bugbear to iron manu- 
facturers, and so important was it considered that oneof our 
large steel works imported 10,000 tuns of ore from Algiers at 
acost of about $16 per tun, because it was, at that time, im- 
possible to procure ores here sufficiently free from phus 
phorus for use in the manufacture of steel rails. Innumer- 
able efforts have been made to get rid of the phosphorus in 
the several processes through which the iron passes in its 
manufacture, but these efforts have been bat partially suc 
cessful, and then only in the puddling process, and, conse 
quently, of no use in the manufacture of Bessemer steel. 

Investigations which have been made during the past two 
or three years have developed the fact that, by a kind of 
homeopathic treatment (similia similibua curantur), certain 
substances which themselves give hardness and brittleness 
to steel may be in part substituted for other ingredients 
having a similar tendency, to the great improvement of the 
resulting metal. It has thus been found that, by securing 
proper relative proportions of carbon, phosphorus, silicon, 
and manganese, a steel of great softness and strength can be 
obtained, while the same percentage of phosphorus in ordi- 
nary steel would have indicated very different properties. 

There is no longer much doubt of the fact that manganese 
exerts upon steel a body-giving anc toughening infiuence, as 
well as a neutralizing effect, on the hardening or cold-shorten- 
ing due to phosphorus. Though these properties of manga- 
nese have been blindly suspected for some time, the mutual 
dependence and, to 2 certain extent, interchangeability of 
carbon and phosphorus were not fully appreciated till the 
success of M. Tessié Du Motay, in producing, with ferro- 
manganese, a good rail steel containing about 0°12 carbon, 
0°25 phosphorus, and 0°75 manganese, was fully established. 
The secret of success appears to be in putting into the 
metal from three quarters to 1 per cent of manganese with- 
out bringing the percentage of carbon above 0°16, while the 
metal contains the ordinary amounts of phosphorus and sili- 
con, or, say, 0°25 to 0°29 of the former and 0°08 of the latter. 
When the percentage of phosphorus is diminished, that of 
carbon should be increased, and vice versed, within certain 
limits. Steel is undoubtedly destined to supplant iron for 
almost every use where the latter is now adopted. Our iron- 
masters should apply those improvements that will plece 
us in a position to compete successfully in other markets 
than our own.—Fingineering and Mining Journal. 
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IMPROVED WASHING MACHINE. 


The annexed engraving represents a new washing machine 


which may be readily attached to any kind of tub. It is 
operated by passing the clothes between a corrugated roller 
above and an endless belt, which envelopes smaller rollers, 
beneath, the upper roller being held in its place and against 
the garments by stout spiral springs, and rotated by the han- 
dle shown. 

In the illustration, A is the upper roller, which is faced 
with sheet metal. In Fig. 2, the arrangement of the smaller 
rollers aad belt beneath is clearly shown. 
One of the springs which hold the roller, A, 
down upon the clothes is represented at B, 
and the simple screw clamps, by which th- 
device is attached to the tub, need no spe- 
cial description, except to note the fact that 
they, in common with other metal work of 
the machine, are strongly constructed of gal- 
vanized iron, and are pivoted to the frame 
portion at C, so as to be adjusted on the cir- 
cular edge of a tub. 

The garments, as they pass between the 
rollers, are thoroughly rubbed by the upper 
one, receiving the same scouring as if rabbed 
by hand upon an ordinary washboard. The 
springs admit of the upper roller adjusting 
itself to any thickness which may be passed 
beneath it, 

This machine is also claimed to wash the 
lightest fabrics with much less wear than is 
produced in washing by hand. 

Patented February 24, 1874. For fur 
ther particulars relative tesale of State, 
county, and town rights, address Mr James 
Taylor, P. 0. Box 44, Otter River, Mass., or 
Bex 577, Stamford, Conn. 





WOLFF'S BUTTON HOLE CUTTER. 


The device represented in the illustration is a handy ljttle 
instrument which cuts a slit for a buttonhole and, at the 
same time, punches the rounded end of the same. The 
handle resembles an ordinary pliers, and at the ends of the 
jaws two curved cutting blades, A, are attached. Just in- 
side the blades, and on one jaw, is a circular head, attached 
as shown, and carrying several punches of various sizes. On 
the other jaw is a rotary anvil, B, corresponding in its sides 
to the shapes of the punches. The length of the button 
hole depénds upon the aistance to which the curved blades 
are permitted to pass each other. The length is regulated 
by the punches being adjusted in their head, so that, if one 
of them is brought opposite to the anvil, it will strike the 





same and prevent the cutting blades passing beyond the de- 
sired distance. In one of the jaws is secured a set screw, 
C, which is so adjusted that it keeps the punches from stri- 
king too hard against the anvil, When buttonholes are to 
be made without eyelets, the punches are turned out of the 
way, and the length of the cuts determined by the screw, 
C. Both the cutting blades and the punches can be easily 
removed for sharpening or replacing them by new ones. Pa- 
tented April 7, 1874, to Mr. Raphael Wolff, of New York 
elty. 





New Process of ‘Dental Surgery. 
Mr. Napier, an English dentist, announces what he con- 
siders to be something new in dental surgery, especially in 


The Siemens Furnace Anticipated. 
| Some two years ago, we gave a drawing of the medical 


| wamning apparatus, which the Prussian patent authorities 


‘decided to be an anticipation of Dr. Siemens’ regenerator. 
| A recent number of the American Gaslight Journal contains 


an article by Professor B. Silliman, who certainly ought be 





made a Patent Office examiner on the spot, in which he en- 


deavours to show that the gas furnace was foreshadowed in Dr. | 


Hare’s oxyhydrogen blowpipe! . ‘‘ Properly considered,” says 
Silliman, ‘‘the fundamental principle which led Hare to the 





TAYLOR'S WASHING MACHINE. 
oxyhydrogen blowpipe has also led Siemens, in our time, to | 
the invention of the regenerative gas furnace, by which, as 
Hare says in his memoir, ‘ to avoid these evils,’ that is, the 
contact of solid fuel and the loss of heat consequent on its 
conversion into gas, it was thought desirable that means might 
be discovered of clothing the upper surface of any body 
which might be subjected to this species of operation with 
some burning matter, of which the heat might be equal to 
that of the incandescent carbon with which the lower surface 
might be in contact; or by which bodies might be exposed on 
solid supports to a temperature equal or superior to that of 
the porous charcoal uniting with oxygen. It soon occurred 
that these desiderata might be attained by means of flame 
supported by the hydrogen and oxygen gas. In the Siemens 
furnace the objects to be heated are sustained on a solid 
support in an atmosphere of burning gas, the oxygen of the 
atmosphere arriving by one inlet, and the combustible gases 
by another, and the two uniting in a true Hare’s blowpipe 
flame to. do their work. The contrivances for the 
alteration of the flow of gas and air through the regenerative 
cellular flues of firebrick are evidences of a high degree of 
inventive skill, applied to the solution of a problem which, 
in its essential features, was clearly set forth by the American 
philosopher, Robert Hare, in 1802.”—Hngineering. 


Electrical Colored Shadows, 


Six Grove’s cells were connected with one of Ladd’s large 
induction coils, and the secondary current, condensed by two 
large Leyden jars, was sent, in the usual way, between two 
pairs of metallic electrodes, in order to examine their spark 

ra. 

Two of the electrodes were of platinum: these may be called 
pair A. 

Of the other pair, B, one electrode was of platinum, and 
the other of the metal to be examined. 

Place a piece of white paper equidistant from, and on one 
side of, the two sparks. Hold the finger so that a shadow of 
it maybe cast by each spark. The two shadows will be seen 
to be most beautifully tinted with different delicate colors, 
varying according to the metal inserted in B. 

It will be seen that the shadow thrown by A is lighted by 
B, and is seen on a ground jointly illuminated by A and B; 
while B’s shadow, lighted by A, issoon onthesame common 








a case where the teeth were extremely sensi- 
tive, and it became necessary to file them 
down for the purpose of introducing artifi- 
cial teeth on the stamps. For the sake of 
avoiding pain in the operation as far as pos- 
sible, ether spray was first made use of in 
reducing the sensibility of the teeth; a piece 
of cotton, dipped in ether, and laid first on 
the teeth and then on the instrument, being 
found to answer a still better purpose. While 
engaged in this operation it occurred to Mr. 
Napier to avoid the usual practice of den- 
tists (of extirpating the nerve), with which 
object he took a bit of hard wood, dipping it 
in nitric acid, and with this cauterizing the 
exposed portion of the nerve in each tooth 
successively, He then filed the teeth down 
to the level of the gums without producing 
any pein whatever. He found that in this way the stump of 
the tooth remained perfectly healthy, giving no pain of any 


kind; and the subsequent experiences of the patients were 
of the most satisfactory character. 


ad 





Rages Sercius Kern, of St. Petersburgh, finds that 
the explosive properties of nitro-glycerin nearly disappear 
if the substance is highly heated. 








HOPKINS’ LOW WATER INDICATOR. 


colored ground as before, Without these consideratioas, 
it might have been supposed that the shadow thrown by 
B, and lighted by the unchanging spark A, would itself 
have remained unaltered. ‘‘I saw itof the colors, pink, 
light pink, dim pink, light green, nearly white, and yel- 
low green ; curresponding to the introduction into B of Bi, 
— Sn, In, Al, and Mg respectively.” —C. 7. L. Whitmell, in 
ature. 





IMPROVED LOW WATER INDICATOR. 

The invention iJlustrated in the annexed engraving is a 
new low water indicator which, it is claimed, can never get 
out of order so as not to give an alarm. The foaming of 
the boiler, it is stated, in no wise prevents the proper action 
of the device. The apparatus is, besides, simple in construc- 
tion and possessed of various other advantages which will 
be readily understood from our engraving and the following 
description. 

Fig. 1 shows the indicator as attached to the boiler and 
Fig. 2, the mechanism of its upper portion. A 
is an expansion tube connected to the genera- 
tor at the alarm line, and provided at its up- 
per extremity witha valve, B, the stem of 
which runs through a spring, C, Fig. 2. One 
end of the latter 1s fixed, and across a slotin 
its forward portion a bar, D, is placed. E is 
a detent or right angled lever, pivoted as 
shown in Fig. 2, one arm of which connects 
with the rod, F. The long arm extends up- 
ward through the slot in the spring, and is 
notched in such a way that, when the expan- 
sion tube, A, is cold, the crossbar, D, rests in 
the recess, thus retaining the spring, C, when 
depressed, and consequently holding the valve 
in its seat. To the lower part of the lever, 
E, is fixed a spring catch, G, which has its 
nib a very small distance below the notch in 
said lever. Rod, F, is fixed in a casting in 
the lower end of the expansion tube, and at 
H is a whistle. 

The operation of the device is as follows: 
When the water is at its proper hight, the 
tube, A, remains cool, the crossbar, D, rests 
in the notch of the lever, and the spring 
catch, G, rests against the side of the bar. 
On the water in the boiler falling below the alarm line, the 
water in the expansion tube runs out and steam takes its 
place, expanding said tube which, in lengthening, raises the 
lever,E. The short arm of the latter being held by the rod, F, 





tLe long arm is thrown over, the notch slips off the crossbar, 
the spring raises the valve, and the steam, escaping, sounds 
the whistle. 

To stop the alarm it is only necessary to depress the spring 
by means of its handle. The catch, G, then 
engages with the crossbar, D, and, retaining 
the spring, holds the valve toitsseat, When 
the water in the boiler again reaches the 
proper level, the tube, A, quickly cools, and 
in contracting throws the lever, E, over, so 
that the notch engages with the crossbar. 
At the same time the catch, G, is displaced, 
and the spring is thus allowed to rise suffi- 
ciently to admit of the engagement just men- 
tioned. If itis desired to blow dry steam 
through the whistie, the upper end of the 
pipe, A, can be plugged and steam taken 
through a separate pipe below the valve. 
The device may also be placed in a horizon- 
tal position, and the whistle dispensed with, 
a nozzle being used in its place. The appa- 
ratus then becomes an automatic gage cock. 

Patented November 10, 1874. For indicators or for fur- 
ther information address Messrs. Hopkins & Tytler, manu- 
facturers, Albion, N. Y. 





THE meeting of the British Social Science Association 
wiil be held at Brighton in October next, and there will be 
an exhibition of appliances and apparatus relating to the 





sanitary and educational systems. 
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NOVEL DEVICE FOR PREVENTING RUNAWAY HORSES. 
The annexed engraving, for the description of which we 
are indebted tothe Pesth Wochenblatt fir Land und Forst- 
wirthschaft, represents an ingeniously simple device for 
checking runaway horses. A A are stout rings, of suffi- 
ciently large diameter to slip over the fore legs of the ani- 
mal and close up tothe body. They are held in the last 
mentioned position by lines, B, which lead up through lead- 
ers on the saddle, and are joined to a single ring which slips 
over a hook, C, on the dashboard. Thus arranged the de- 
vice forms no impediment to the horses’ mo- 
tion, as the rings, though connected together 
between the legs, are joined by a sufficiently 
long bond. In case of the animals’ running 
away, however, the driver has merely to lift 
the ring for the hook, C, and allow the large 
rings, A, to descend lower down on the legs. 
This of course interferes at once with the 
horse’s stride. If it be necessary to bring 
them to a sudden halt, to avoid immediate 
danger, the supporting lines are let go alto- 
gether. The rings then fall to the horses’ 
feet, restricting their further progress, and 
perhaps throwing the animals. This would pro- 
bably result in injury to the latter, but it 
would not be employed except te prevent in- 
stant accident to the occupants of the vehicle; 
and it is possible their lives would be more 
imperiled by the sudden stoppage than if the 
appliance were not used. But the idea is novel, 
and some one, no doubt, considers it practica- 
ble, and perhaps it is. 
ER Ge 
The Tallest Chimney in the World. 
The tallest chimney in the world is the 
Townsend chimney, Glasgow, Scotland. It 
was built by Robert Corbett, of Glasgow, for 
Joseph Townsend, of Crawford Street Chem- 
ical Works. The total hight from foundation 
to top of coping is 468 feet, and from ground 
line to summit, 454 feet; the outside diameter 
at foundation being 50 feet, at ground surface 
82 feet, and at top of coping 12 feet 8 inches. 
The number of bricks used in the erection 
were as follows: Common bricks in chimney, 
1,142,532; composition and fire bricks for in. 
side cone, 157,468; common bricks for flues, 
etc., 100,000 ; total, 1,400,000. The weight of 
bricks at 5 tuns per 1,000 is equal to 7,000 
tuns. When within 5 feet of completion, the 
chimney was struck bya gale frem the no i 
caused it to sway 7 feet 9 inches off the Pm em seond — ~ 
stood several feet less in hight than before it swayed To 
bring back the shaft to its true vertical position, “ aawin 
back ” had to be resorted to, which was performed b if 
Townsend’s own men, ten working in relays, four at i ink 
sawing, and two pouring water on the saws. P The work was 
done from the inside on the original scaffolding, which had 
not been removed. Holes were first punched thro h the 
sides to admit the saws, which were wrought Pore. in 
each direc‘ion at the same joint on the side opposite _ in 
clination, so that the chimney was brought back in a slight- 
ly oscillating manner. This was done at twelve different 
hights, and the men discovered when they were gaining b 
the saws getting tightened by the superincumbent wdighs ‘ 





THE LITILE DODO OR DODLET. 

A great many very interesting ad 
been made to the collection Dalonaie eae ee 
ciety of London, and are now to be seen in their renown ed 
gardens in the Regent’s Park. 
Among them is a bird various- 
ly styled the didunculus, dod- 
let, little dodo, and toothed 
billed pigeon, the scientific 
name for which is the'diduncu- 
lus strigirostris, which was 
brought from the Samoan Is- 
lands. The bird was not un- 
known in Europe, a specimen 
having been sent thither in 
1864; and from its size, dark 
plumage, and terrestrial hab- 
its, it might be misteken, at a 
little distance, for some species 
of moorhen, but a closer in- 
spection of its structure con- 
vinces one of its relationship 
to the pigeons. 

The head and upper portion 
of the neck and breast, says 
the London Field, to which we 
are indebted for the annexed 
engraving, are of dark slaty 
green color, the primaries the 
same, but somewhat paler; the 
rest of the plumage chocolate 
brown; the face and throat 
bare, and of a dark flesh color 
in the young bird, approach- 
ing to orange in the adult. The 
bill, which is remarkably deep, 
and with the upper mandible 
dentated, is orange yellow in 
the young bird, and red in the 
adult. The legs and feet are (a 








also red. In the contour of the bill, the form and position 
of the nostrils, and several other characters, the didunculus 
differs from any other living species at present known; and, 
although a smaller bird in size, it approximates most nearly, 
in all its characters, to the extinct dodo, and, like it, com- 
bines the character of a rapacious bird with that of the harm- 
less pigeon. 

It will be seen that the mandibles of the didunculus are 
powerful in structure, yet, according to Dr. Bennett, the beak 
is never used as an offensive weapon; for when the hand is 
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DEVICE FOR CHECKING RUNAWAY HORSES. 


placed in the cage, or the bird is seized for removal from one 
cage to another, it never attempts to bite its captor, but, on 
the contrary, is so timid that, after fluttering about or run- 
ning into a dark corner of the cage in its efforts to escape, it 
soon becomes subdued, and is easily taken. This statement, 
however, requires some modification; for, according to the 
Rev. S. J. Whitmee, a resident at Samoa, who has kept the 
bird in confinement there, it is sometimes ‘‘ exceedingly sa- 
vage. When any one approaches the cage,” he says, “ it 
ruffles its feathers, trembles, apparently with rage, and tries 
to bite. If it gets hold of one’s finger,” he adds, ‘‘I know 
from experience that it gives a severe gripe.” 

In size, the bird may be compared to a large pigeon, which 
it resembles in some of its habits, and in the nature of its 
food. Like some of the Australian pigeons, it flies with a 
loud noise, which is especially noticeable as the bird rises 
on the wing. Like the ground pigeon, it nests or roosts on 
bushes or stumps of trees, and feeds on the ground. Its food 
consists of plantains and the fruit of the soi, a kind of yam, 
not unlikea small potato. 
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THE LITTLE DODO (didunculus strigirostris). 











Preventable Discases. 

It being conceded by every sensible person that good health 
is paramount to all other human blessings, we take frequent 
occasion to transfer to our columns (from reliable sources) 
practical information tending to promote and preserve the 
blessing so essential to all. To The Herald of Health, for 
April, we are indebted for the following: 

‘‘The range of what are called preventable diseases is 
now known to be very wide, and all such diseases it should 
be the first duty of man to prevent. Much of this—that for 
which I especially wish to ask attention—is not 
only preventable disease, but is disease that is 
called into existence only by the act or by the 
neglect of man; and it is not too much to say 
(after the thorough investigations of the sub- 
ject that have been made by sanitary authori- 
ties) thit there has never been a case of ty- 
phoid fever that was not almost directly caused 
by the ignorance or by the criminal neglect of 
some person whose duty it should have been 
to prevent it. Such disease never comes with- 
out cause; and its cause is never anything else 
than organic poisoning, arising from organic 
decaying matter or from the spread of the in- 
fection directly from a patient suffering from 
the disease. 

Typhoid fever has many names, all of which 
are suggestive of its erigin. It is called ‘‘ drain 
fever,” ‘‘sewer fever,” “‘ cesspool fever,” ‘‘ foul 
well fever,” ‘* nightsoil fever,” etc.; and it is 
never caused except by the introduction into 
the system of the germ of the disease—which 
can originate only through the operation of 
neglected organic wastes, or by communica- 
tion through the lungs or stomach by means of 
foul air or foul water, or from germs arising 
from the persons or from the excreta of ty- 
phoid patients. So far as its contagion is con- 
cerned, ample ventilation of the sick room 
and the immediate removal or disinfection of 
the feces are ample preventives. Itis not con- 
tagious, as smallpox is, but is spread by the 
action of germs which infect the locality of the 
patient, and extend more or less widely ac- 
cording to the precautions used to confine it. 
There is not necessarily the least danger that 
the disease will attack even the constant at- 
tendant of the patient, if proper care is taken. 
With the householder himself rests the entire 
responsibility of the origin of every first case 
breaking out in his household. This isa certain and tho. 
roughly well established fact, and there attaches tohim the 
full measure of guilt for every such.case, This is a respon- 
sibility for which the community hold him strictly 
accountable. It would really be as correct to ascribe a red- 
handed murder to Providence as to attempt in this way to 
console ourselves for a fatal attack of typhoid fever. We 
are taught that we shall not cleave our child’s skull with an 
ax, and that if we do, death will surely result; but we are 
no less absolutely taught that we shall not poison our child’s 
blood with the foul emanations of our house drains and 
with the contamination of our drinking water wells, lest the 
same fatal result follow. We may ignorantly joad the wa- 
ter with which our families are supplied with lead poison, 
and so be without the guilt of intention; or we may ignor- 
antly poison our wells by the infiltration of infected organic 
matter, and in this case, as in the other, be acquitted of the 
charge of criminal intent. But in these days, when so much 
has been published concerning the origin of diseases of 





this class, however free we may be of all criminal intent, 
the serious charge of criminal 
neglect must surely lie at our 
door. 

It may be assumed, without 
hesitation, that, whenever a 
pronounced case Of typhoid 
breaks out in an isolated coun- 
try house, or when any form of 
low fever occurs, though it may 
fail to assume @ distinct ty- 
phoid character, there is in 
that house, or about it, or in 
eonnection with its supply of 
drinking water, some accumula- 
tion of neglected filth, some 
pile of rotten vegetables in the 
cellar, some overflow from a 
barnyard, some spot of earth 
saturated with the slops of the 
kitchen or some other form of 
impurity, to which the origin 
of the disease may be distinct- 
ly traced. The spread of ty- 
phoid is very generally occa- 
sioned by germs contained in 
the bowel discharge of fever 
patients ; but the disease is 
constantly originating itself 
where no such cause exists, 
and every first ettack is a plain 
indication that either at home 
or in some house at which the 
patient has visited, one or two 
things has occurred: (1) there 
has been an exhalation of poi- 
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sonous organic gases Pais a kitchen ol, om a o niglested 
cellar, or from some other source of bad air, which has en- 
tered the lungs and planted there the germs of the disease ; 
or (2) either in the food or in the drink of the patient, these 
germs, originating in the same organic putrescence, have 
found their way to the stomach. In eithercase the blood is 
attacked; the subject may have been sufficiently robust and 
vigorous, or sufficiently unsusceptible to infection, to have 
avoided a serious or faial illness; but in every instance the 
danger has been incurred, and, when incurred, the risk must 
be the same as in taking any other form of slow poison. 
This is not theory, but simply a well established fact, de- 
monstrated by long, careful, and frequently repeated inves- 
tigation. The precise character of typhoid infection and 
the exact manner of operation when introduced into the 
blood, are not known; but that it always originates in the 
way described, and that it may invariably be prevented by 
the use of proper sanitary precautions, is absolutely kcown. 

This being the case, it lies perfectly within the province 
of every farmer (and if the farmer will not attend to such 
matters of his own accord, his wife has a way of urging him 
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rent having an electromotive force equal to that of a Daniell 
cell, and it remains constant as long as there is sulphate of 
copper in the glass tube, 4; and the zine, Z, is not dissolved. 

During the activity of the battery, in fact, the solution of 
sulphate of copper increases a little in quantity, in conse- 

quence of a diffusion which is caused by the overflowing (in 
the smaller glass,d @) of the heavier sulphate of zinc solution 
formed by the dissolution of zinc. By the action of the cur- 
rent, the greater part of the copper is deposited on the upper 


upon the zinc, but frequently this is after several weeks’ 
operation. The duration of the battery depends on the size 
of the glass vessel. A battery of the size described (accord- 
ing to Meidinger’s statement) ought to be taken to pieces and 
the solution of Epsom salt and sulphate of zinc drawn off,and 
pure water put in it as soon a3 it has consumed 8 lbs. of sul- 
phate of copper, which, however, may take a year. 

The resistance of this cell considerably exceeds that of the 
Daniell battery with porous cells; but for a line battery, 
where the resistance in the wire is very considerable, this is 





into it) to remove, while it is yet time, any source of infec- 
tion to which his house may be liable. Vegetables in any 
considerable amount shoyld not be kept in the house cellar, 
and at least once a week the floor of the cellar should be 
swept and every shred of waste vegetables removed. Even 
when this is done, the cellar should be ventilated by a win- 
dow or other small opening toward the quarter least exposed 
to cold winds (and in summer on every side); the privy, if a 
privy is used, should be well away from the house, and es- 
pecially far from the well, unless its contents are received 
in a tight box and entirely absorbed by dry earth or ashes, 
and even then frequently removed ;the chamber slops of the 
house should never, under any circumstances, be thrown in- 
to the privy vault, nor intoa porous cesspool, from which 
they can leach into the ground and through the ground fora 
long distance into the wel!, or into and around the foundation 
of the house. The same disposal of the liquid wastes of the 
kitchen is desirable, but not se absolutely important. It is, 
however, important that this should be led by an impermea- 
ble drain to a point well away from the house and from the 
well; swill and all manner of nondescript refuse material, 
such as is sloughed off by every household in the ordinary 
course of its living, should be removed at least daily from 
the near vicinity of the dwelling, and the vessels in which 
it accumulates should be frequently cleansed and aired ; ma- 
nare heaps should not be left to ferment and send off their 
exhalations at a point whence frequent winds waft them to- 
ward and into the dwelling, nor should the barnyard be al- 
lowed to drain (either over the surface or through a porous 
so 1) toward the house or well. If all these precautions are 
taken, the well will be tolerably safe, and in most cases ab- 
solutely safe; but if there is any doubt on the point. then 
Jet no well water be drunk except after boiling ; or the drink- 
iag water of the house may be taken entirely from a filter- 
ing cistern, of which the filtering bed is sufficient to hold 
back all organic matter. 

If all these points are well attended to, and if the ordina- 
ry rales of cleanliness be observed in the household, the 
members of the family may be considered as safe against 
attacks of typhoid fever. 


THE MEIDINGER BATTERY. 


The Meidinger element is a modification of the Daniell 
battery; but it has no porous cell, and possesses greater du- 
rability and constancy of current. It consists, as shown in 

+_ ‘the engraving, of a glass vessel, 
{ A A, 8 inches high and 5 inches 
f wide, in the bottom of which is 
placed a small glass vessel, d d, 
of half the dimensions of the 
larger glass, cemented in with 
rosin. A zinc disk, Z Z, which 
is supported upon a ledge of 
the outside vessel, surrounds 
the smaller glass. The inside 
wall of the smaller glass, d d, 
is covered by a sheet of copper, 
¢, on the lower end of which an 
insulated copper wire, g, is 
ea riveted. The mouth of the 
vessel is closed by a wilde or tin plate having an opening 
in the center for the reception of a glass cylinder, h, 1} 
inches in diameter and 8 inches bigh, narrowing towards 
the lower end, which is rounded and in which a hole is made. 
This tube is sunk to the center of the small glass, dd. The 
entire vessel is filled up to the zinc disk, about 14 inches be- 
low the upper brim, with a diluted solution of Epsom salts, 
The glass cylinder, k, in place of which a glass funnel can 
be used, is filled with crystals of sulphate of copper, form- 
ing a concentrated solution, which, being a heavier fluid, 
sinks gown through the small hole in the glass tube, and 
fills the small glass, d 4, to the center. 

There is very little diffusion of the copper solution up- 
wards, or ont of the little glass vessel, d d, to the zinc disk, 
Z, even when the battery is not in operation; so that, after 
the lapse of several weeks, the zinc scarcely shows any signs 
of being affected by the copper. The battery is therefore 
much superior to theordinary Daniell battery, which, when 
the circuit is open, produces a great diffusion of the sul- 
phate of copper through the porous cup. 

The zinc is usually amalgamated on its inner side,enabling 
its impurities to be easily removed, which would otherwise 

form shard erust. If the copper wire, g f, which is riveted 
to the copper sheet, ¢, is connected with a small strip of cop- 








of no special importance. Meidinger recommends, for main 
lines, cells 5 inches high and 3 inches wide; while the bat- 
tery of the size depicted in our engraving is intended for | 
local use and for line batteries of small resistance. As a local 


two of which are connected with like poles, sothat we have, 
practically, three elements with enlarged surface and con- 
ductivity. 

Generally, in charging the Meidinger element, a solution 
of 1 part Epsom salts to 4 or 5 parts of water may be used. 
In proportion to the activity of the battery and the consump- 
tion of the sulphate of copper, fresh crystals of this salt 
should be added to the contents of the glass funnel. But when 
the surface of the fluid has sunk by evaporation, soft water 
only need be added to the glass funnel. An improvement has 
been obtained in this element by having the funnel-shaped 
sulphate of copper vessel entirely closed at the top. After 
the jar, h, has been charged with crystals of sulphate of cop- 
per, a solution of Epsom salts (sulphate of magnesia) is added 
thereto. 

The Meidinger battery is valuable wherever long dura- 
tion and a current of moderate but constant strength is re- 
quired,and especially for operating the Morse telegraph,elec- 
trical clocks, hotel telegraphs, and electric bells. The chief 
condition for its successful use is that it shall not be shaken, 
as shaking causes a mixture of the fluids. and in this way 
destroys its action and the constancy of the current. Its 
faults consist in the liability that the tube, 4, may be filled 
up with sulphate of copper (either from impurities of the salt 
or from precipitation of metallic copper) or crystals of sul- 
phate of zinc, so that the action of the element ceases; and 
partly because the flow of the solution of sulphate of copper 
from the tube to the lower edge of the zine cylinder rises, 
and then, at the least diffusion, the sulphate of copper at 
tacks the zinc. When this happens, the sulphate of copper 
is decomposed by the zinc,a superfluous quantity of sulphate 


taved in the form of a brown, spongy powder upon the zinc 


telegraph lines. 





Useful Recipes for the Shop, the Household, 
and the Farm. 

Beef bones, boiled in water for some hours with rock salt 
and a little alum, yield a size which can be used in the pre- 
paration of cotton and silk goods. 

The clatter and risk of glass in carriige windows can be 
prevented by placing, at the bottom of the casing, an arched 
piece of india rubber. 

Unless the mouth is frequently and carefully cleansed, it 
becomes infested with vegetable and animal parasites. These 
cause decay of the teeth. Soap is the best material for pre- 
venting the development of the fungi and for neutralizing 
the acid. Precipitated chalk mixed with the soap assists 
the cleansing action. 

The following practical hints on ballooning are published 
by Donaldson the aeronant, in a little paper edited by him 
and named the Aerial. The lifting strain of a balloon is 
principally on the net. Ifa balloon will stand inflation,it is 
safe in mid-air. In winter, the atmosphere is warmer one 
mile above the clouds than it is at the earth’s surface. The 
weight of a balloon to carry one man, including net and bas- 
ket, shonld not exceed 80 Ibs. A cetton balloon will last for 
about sixty ascensions. A balloon thirty feet in diameter 
undergoes a strain of 1} lbs. to the square foot of surface. 
Gas, which at the earth fills the bag only half full, will,at an 
elevation of 34 miles, expand so as to fill it completely. One 
thousand feet of coal gas will raise 38 lbs. Gas which gives a 
poor light is the best for aerostatics. Kites can be used to steer 
balloons by sending them up or lowering them into currents 
of air traveling in different directions from that in which the 
balloon is sailing. 

To make green gold, melt together nineteen grains pure 
gold and five grains pure silver. The metal thus prepared 
has a beautiful green shade. 

The following recipes for metals resembling gold are said 
to produce a metal which will so nearly approximate the 
genuine as almost to defy detection without a resort to 
thorough tests: Fuse, together with saltpeter, sal ammoniac, 
and powdered charcoal,4 parts platinum,2} parts pure copper, 
1 part pure zinc, 2 parts bleck tin, and 1} parts pure lead. 
Another good recipe calls for two parts platinum, 1 part sil- 
ver, and 3 parts copper. 

Cement for sealing fruit cans is made of resin one pound, 
talllow one ounce. 








per, ¢ k, soldered to the zinc disk, we obtain a saie.0. galvenis cur- 


half of the copper plate. A trace of copper,however,appears | maxing 


battery for the Morse telegraph, itis best to use six cells, sages rt 


uf zine is formed in the fluid, and metallic copper is precipi- | grea’ 


cylinder. This battery is extensively used upon the Austrian | stood to be for the 
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DECISIONS OF THE COURTS. 


United States Circuit Court---District of New 
Jersey. 


PATENT HARNESS TRIMMING.-~-WILLIAM M. WELLING 08. THE RUBRER- 
COATED HARNESS-TEIMMING COMPANY, ANDREW ALBRIGHT, AND LUTHER 
- VOORHEIs 








—Before Nixon, J. —Decided May, 1874. 
sie. 3: {in equity. 0) € ay, 1874.) 


This is a ult for an ail ed infringement of letters patent No. si,v41, and 
boosie 1883, ted to the complainant for “a new and 
useful \ toy pi rings for martingales;'’ and the questions in issue 
are determined by the construction and scope to be given to the specifica- 

Scliedule annexed ts daied A ril 8, 1862, and th lat 
8 P » an e Complainant therei 
states his invention as follow , P 
“ In letters t granted to me August 4, 1857,a composition and mode of 
frome ous ivory is set forth, and out ‘of said . a I have manu- 


factured aj. 4 of various kinds, o. pr esent invention 
does not relate to tay ae ae hat st the aforesaid pat- 
on, or any siaailes oF compound “a 

nature of m venlien 6 consists i e employment of a metallic 


ring within a ring formed of artificiai ivory or similar materials, for givin, 
strength to the same, thereby producing a new article ¢ manufac are and 
one that is stronger than an ivory ring. an all the beauty of ap- 
peers e.and can be yee ata very muc = cost. Ivory rings—par- 

feularly such as eee oor jes—require to be made out of very solid 
ivory ba order to be sufletently strong, and Bene are quite coat! 

In order to make my — rings, I take a ring of — an as shown 
at A; or said ring may be onmned bp punching out a washer from a sheet of 
metal or in any hag —— the amount of ivury composition 
and, by dies or pg hese see te ‘said composition to 2 Spmpsetely envelo 
the said ring with as mach ‘uniformity as porsible, and, to e the exterio: 
to the same ae the mass of compos: lion around the 
ring by means of andin so doing. any plain or more or less ornamental 

ring or the surface thereof. My ring is thus 
ats le ot th a ornamental appearance, while great strength is attained 
ver 
What I Fag od destre to moome by otto ze patent, is the ring for mar- 
forth ring enveloped in 


eee hry for th e purposes pected oe 
Insteted d’by the — ts that, é patent is valid at all, it must be 
ying intended to imitate ivory. and made fo Oy cov- 
yo a | ow ring with artificial ivory, such as is Is described in in- 
ant’s patent of 1857, or some similar com: nd.’’ emis in Lity "the e es- 
merican pa tents are to be construed liberally, and are 
not to be subjected toa — nterpretation, I think that che construction 
is too ppd and does not give tee all that he is entitled to 
under the specifications and claims of hie patent. 4 is quite clear, indeed, 
that factitious ivory was the com tion w t in his thougbts. Hav- 
inn the poems —s mt for his offspring, he naturally imagined ed 
no superior co! could be formed or used. It may conceded thai 
the full extent r- is inv ention had not ¢ ere upon him. Mep often build 
better than — hoowt but where the fair rpretation of the words em- 
ployed to describe an invention or r discover y includes matters not in the 
Mind of the patentee at the time, he ae y a thorized to claim the un- 
looked-for as he is the anticipated res 
lam of the opinion, on the whole Case, that the claim of the complainant's 
Potent fairly construed, is not to be to the use of factitious ivory; 
is broad enough to include the —- + of rubber or gutta perc 
and that there should be a decree for the complainant according to the 
a) of his bill. 
Betis, tor complainant. 
. ae Teapten. for defendants. ] 
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PATENT HARNESS TRIMMING.— WILLIAM M. WELLING v4. THE RUBBER-COATED 
HARNESS-TRIMMING COMPANY, ANDREW ALBRIGHT, AND L. 0. VOORHEIS, 


os equity .—Before Nixon, J.—Decided February, 1875. } 


J. 
Niue is an a plication for ap attachment against the defendants for yiolat- 
ing an injunction issued by this court, — 12, 1874, LR them from 
ing, using, or e veneee to others to be u y harness or shim by 
trimmings containing the invention o the plaincii a one secured to him 
letters patent, to wit, ‘‘ aring manufactured as set forth substantially, 
a metal ring enveloped in composition, as pd for the purpose spe- 


The injunction followed the decree of the court, sustaining the validity 
of the compla‘nant's patent, No. 37,941, for ‘* an impro vement in rings for 
-- arene ;"’ and the question now suggested is the scope of the said pat- 
en 


In the course of Se accounting before the master, it was insisted by the 
defendants that th tent of complainant referred only to the use of cer- 
tain com sitions tn — manufacture of for martingales, and hence 
that the them to account only for the manufacture of 
rings; wheress the d that all the articles used in har- 
ness and carriage cv romplal which have been treated by the process de- 
scribed in his letters ae, such as terrets, buckles, and hooks, should be 
included by the mast 
Ihave e este vot, answer, proofs, arguments of counsel, and the 
— a given in the case, and this examination has confirmed 
in. mpression in L fy" when this application was made, that 

the complainant is asking t a wider scope be open ht the claims ot 
his patent than has yet been Lee poy F given pe: it by the 

I do not mean to be understood as sa) t it will ‘aot "samit of such 
scope and meaning; but that the quest presented, and that 
the patent has not been ———s in reference to such construction. * 





that the com pe laim, under the decisions of the 
court as ft stands, isa eae article of manufacture, to wit: 
A metal ri coated with any plastic composition capable of being rr 


Pp 
— and 80 idified by the _e —_ action of dies. ape « a ring is 
uced with an exterior surface more durable and more ...chly polished han 
has before been obtained by different pr of m facture and at 





, relates to the product. The complain 
be good ‘or the popaeee resulting from a new com- 
jaim on this appiication is under- 
process, and that the saveusees includes that as well as 
ee roduct. Doubtiess both may be cov one patent,as was held 
vy aeTy. in this court, in the case of ear vs. The Railroads, (2 
all, iM ) but in such a case the description of the invention in the spe- 
eificatlo on a chime should disclose that the inventor had both results in 


opal ee the ore doubt here is whether the specification and claim of the 
a soe are broad and full enough to cover a new process as 
well asa new 
It isa well etted el prince’ iple that a patentee may so limit his claim as to de- 
prive himself of the full benefit of his invention or discovery. It was to 
remedy such btm payed or omission Ls the privilege of surrender and re- 
issue was inted in the patent law: Patentees often fail to realize any 
substantia ie some of the most useful inventions, owing to 
— — claims, until such surrender, amendments, and reissue 
ave n ma 
The complainant is entitled to be se stected only in the rights which the 
letters patent co ane secure to him. Lincline to the opinion that the 
specification and ‘claim of the patent under consideration wil! be found too 
limited in their scope to admit of the construction now claimed for themb y 
the able counse! for the eons but without expressing any decided 
conviction on the subject, I shall, at this stage of the case, deny the a — 
tion ¥ xk an attachment, ‘and direct the master to proceed with t 
coun 
Under the reference already ordered he ey | take an ace 
1. Of the rings peated and finished by the defendants, sanesting to their 
methods as described in the 
Of the terrets, buckles, ‘and hooks, as claimed %y the complainant. 
fie will make up the two accounts separately, so that the aggregate of 
each may be readily distinguished; and when h' 8 rt is made, the parties 
wil] have the opportunity of obtaining the jedemen of t the court in thls 3 new. 
and as yet unconsiaered, construction of the cation and claim of the 
Hy ae Lon views aretnore fully presented, as they may be, on excep- 
on 
A. Betts, 1 tor complainant 
. C. Clayton and A. @. Keasbey, for defendants.) 








NEW BOOKS AND PUBLICATIONS. 


Tre PHILADELPHIA LEDGER ALMANAC. G. W. Childs, Philadel- 
phia, Pa. 

At the commencement of the year 1870, Mr. Childs, publisher of the 
dally Philadelphia Ledger, issued an almanac which contained not only the 
calendar and a great deal of statistical information of a local interest, but 
also several pages of practical household recipes, and other information of 
general value. One hundred thousand copies were printed and presented to 
the subscribers of the Ledger in that year. The first issue proving 80 accept- 
able as a book of reference, Mr. Childs was induced to continue the publi- 
cation and gratuitous distribution among tie Ledger's patrons, and each 
successive year has the work improved. By the favor of the publisher, we 
have before us, neatly bound, six years’ numbers of his almanac, which 
make a handsome volume of 350 pages of very valuable infor i on 
both local and general subjects, not attainable in so complete a form in any 
other work. 

LEFFEL’S MILLING AND MECHANICAL News. Fifty cents per annum. 
James Leffel & Co., Springfield, Ohio. 

To persons interested in milling machinery or water power, this paper 
iseued each month, possesses especial interest. The editor is an admirer o 
the ScreNTIFIC AMERICAN, and in his April number promulgates the fact 
as follows: ** It is a matter of just congratulation to Americans that, what- 
ever may be the assumed superiority of European standards in art and lite- 
rature, this country has at least one scientific journal which so signally 
eclipses any foreign publication of the kind that a comparison can scarcely 
be made. We refer, of course, to the ScIENTIFIC AMERICAN, published by 
Mesers. Munn & Co, 37 Park Row, New York city. Besides being a recog 
nized authority and inexhaustible medium of information in the whole do- 
main of practical science, it is faultless in its appearance, and its illustra- 
tions are works of art. [te subscription price is $3.20 per annum, postage 
prepaid, ‘and the immense circulation it has reached is a proof of the advan 








cing intelligence of the American people."’ 
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ORNAMENTAL DESIGNS FOR Fret WoRK, FANCY CARVING, aND 
Home Decorations. Price 60 cents. New York city: Henry 
T. Williams, 46 Beekman street. 

This book contains a very varied and extensive assortment of original 
designs, and will be found useful by the numerous workers with the band or 
jig saw. Our correspondence shows that many of our readers devote their 
spare hours to this occupation, which is a pleasing manner of passing the 
time, and occasionally a source of profit, as well as a means of adding to the 
interior decoration of a home. To their attention, we commend the nume- 
rous patterns given in this volume. 


Tue FrREsIDE ASTRONOMER, a Plain and Familiar Description of 
All the Most Important Facts relating to the Heavenly Bodies. 
By 8. N. Manning, A.M. Kankakee, Ill.: Times Office. 

This unpr little pamphlet deserves to be widely circulated, for it 
contains a very clear and succinct explanation of the general plan of the 
sidereal universe and of the science of astronomy by which its laws have 
been defined. Free from algebraic and trig trical formula, it is writ- 
ten throughout in a simple and clear style, which lacks nothing in precision 
or accuracy. We cannot expect that our tyros in the sublime science will 
find a book better suited to their needs. 


PAPERS ON THE TAILS OF COMETS, AND ON THE LOsS OF LIGHT IN 
1rs TRANSMISSION THROUGH Space. By Henry M. Parkhurst, 
New York city. 

This isareprint of a very interesting paper read by the author at the 
Hartford meeting of the American Association for the Advancement of 
Science, in August last. 

Nores ON EXpLostves. By Weiter N. Hill, 8.B., Chemist, U. 8. 
Torpedo Station, Newport, R. I. 

This pamphiet is a useful and compendious account of the constitution, 
action, and effects of the various explosives now in use in engineering ope- 
rations and in warfare. The information in it has never, we believe, been 
collated before, and it is likely to be valuable to several important interests. 


LECTURE ON THE WHITEHEAD TORPEDO. By Lieut. F. M. Barber, 
U. 8. N., Torpedo Station, Newport, R. I. 

A readable account, historical and descriptive, of an engine of destruc- 
tion which now eccupies the attention of naval men, as likely to play a most 
important part in future warfare. 

A PRACTICAL TREATISE ON FRLOTION OF AIR IN MINES. By the 
late J. J. Atkinson, Government Inspector of Mines for the 
County of Durham, England. Price 50 cents. New York 
city: D. Van Nostrand, 23 Murray and 27 Warren streets. 

This ttle book throws much light on a subject little noticed in popular 
treatises on mining engineering; and it deserves to be attentively read, for 
it shows how readily the whole system of ventilation of a mine may be dis- 
turbed, and its efficiency destroyed, by the very currents intended to ensure 
a supply of pure air and free exit for foul gases. 

INTEROCEANIC CANAL (Route of Paya). By L. Lacharme. 

The author of this work desires to call public attention to the Pass of 
Paya as a route for the much discussed ship canal between the Atlantic and 
Pacific Oceans. He states that the Pass has always been followed by the 
Indians crossing the Isthmus, and claims, with apparent reason, that, by 
following It, a canal can be quickly and cheaply executed. 
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THE DENTAL SCIENCE AND QUARTERLY ART JOURNAL. Conducted 
by Dr. A. P. Merrill. Volume I, No. 1. One Dollar a year. 
New York city : E. Richards & Co. 
This new-comer appears to be well and carefully edited, and is altogether 
« promising magazine for the use of the dental profession. 


JOURNEY IN HONDURAS AND JOTTINGS BY THE WAY. 
Huston, C.E., Honduras and Interoceanic Railway. 
cents. Cincinnati, Ohio: Robert Clarke & Co. 

A pleasant account of a country which attracts a great deal of attention 
just now, but the physical features of which are little known. 


By R. G. 
Price 50 


THe GRAHAMITE ASPHALT PAVEMENT ON FirTH AVENUE, NEW 
York Crry. New York city : Francis and Loutrel, 45 Maiden 
Lane. 

Mr. J. L. Graham invites public attention to this pamphlet, in which the 
facts as to the durability and excellence of his system and material for pay- 
ing are duly set forth and verified by testimonials. 

ANNUAL REPORT OF THE CHIEF ENGINEER OF THE WATER DEPART- 
MENT OF PHILADELPHIA, PA., FOR 1874. 


CATALOGUE OF THE OFFICERS AND STUDENTS OF THE SCHOOL OF 
Mines, COLUMBIA COLLEGE, NEw YORK Crry, ror 1874—1875. 


SCRIBNER’s MONTHLY for May contains the first {Illustrated and complete 
description of the new opera house in Paris which we have seen published 
on this side of the Atlantic. There is, besides, an electro-mechanical 
romance, which tells how two lovers, one a railroad engineer and the other 
a telegraph operator, utilized an abandoned wire to make a circuit which the 
passing locomotive closed, and so rang a bell in the operator's office, thus 
warning her of the approach of her John's engine. This neat little contri- 
vance, while a special train ful! of railway magnates is standing at the depot 
gives unexpected warning of the coming of a lightning express. The young 
lady rushes frantically up the line just in time to stop the approaching train 
and arrest a horrible accident—and of course, in the sequel, she and her in- 
tended are bountifully rewarded. It is a pretty little story, charmingly 
told, and, besides, conveys a pessible hint for an invention. The rest of the 
papers are of the usual standard of lience, and the illustrations plenti- 
ful and good. Jules Verne's ‘* Mysterious Island'’ is continued, and there 
is a valuable illustrated article on ‘‘ Drainage in Holland.’ Scribner & Co., 
Publishers, 7/3 Broadway, New York. #4a year. 





THE ECLECTIC MAGAZINE for May offers a well varied and excellent table 
of contents, selected from the foremost of contemporary per Pro- 
fessor Huxley’s ‘* Results of the Challenger Expedition"’ is given in full. 
The Professor arrives at the conclusion that ‘‘ all the chief known constit- 
uents of the crust of the earth may have formed living bodies; that they 
may be the ash of protoplasm, and consequently that the time during which 
life has been active on the globe may be indefinitely greater than the period, 
the commencement of which is marked by the oldest known rocks, whether 
fossiliferous or unfossiliferous.’’ This paper will repay careful perusal, as 
will indeed the other scientific essays, notably the ‘* Limits of &cience,’’ and 
the ** Reproduction of Organisms,’’ with which the present number is rich, 
Thomas Cariyle’s ‘‘Early Kings of Norway,” and Julian Hawthorne's * Stone 
and Plaster’’ are continued; and there are the usual serial and othar stories 
and editorial summaries. E.R. Pelton, Publisher, 108 Fulton street, New 
York city... $5 per year. 











Inventions Patented in England by Americans, 
[Compiled from the Commissioners of Patents’ Journal.] 
From March 90 to April 13, 1875, inclusive. 


Boots anp SHoxrs.—L. Heath, Boston, Mass. 

Brick KILN, ETO.—E. W. Bingham, Portland, Oregon. 

Car Draw aND Burrer.—A. B. Pullman (of Chicago, fi.), London, Eng. 
CUTLERY, ETC.—O. W. Taft, New York city. 

DERAILMENT InDICATOR.—J. Turner (of Chicago, Ill.), London, England. 
FRICTION MaTcoH MAcCHINERY.—McC. Young, Frederick, Md. 

GRADUATED RULE, BTO.—Hastings & Co., Granby, Conn. 

Loom.—J. F. Wicks, Providence, R. I. 

Loom PaTTERN Cuain.—J. F. Wicks, Providence. R. I. 

MAKING Staar.—F. 0. Matthiessen, New York city. 

Nour MacuIngery.—W. Charles, Chartiers, Pa., et al 

Paper Box.—L. A. Kettle, Philadelphia, Pa. 

RaILwaY WHEEL.—R. N. Allen (of Hudson, N.Y.), London, England, et al. 
REooRDING STEAM GaGE.—M. B. Edson, New York city. 
SUSPENDERS.—S. W. Fisk, New York city. 

TRAMWAY, BTO,—A, S. Hallidie ‘of San Francisco, Cal. ), London, England 





Scientific Awerican. 
Bereut Amevican aud Foreign Patents, 


Improved Ore Separator. 

Thomas B. McConaughey, Newark, Del.—In using the machine, 
water is admitted at the upper forward end of a wash trough, and 
the ore is fed in at its lower rear end. The ore is moved through 
the channels of the trough against the stream of water by shovels, 
and is pushed by said shovels from the forward end of the said 
trough. The ore falls upon the screen, and the fine ore passes 
through the holes. The coarser ore and the rubbish are carried 
across the screen by its motion, and fall upon the apron of the car- 
rier. The coarser stones and rubbish are removed by hand from 
the carrier apron as the stream of ore is being carried forward, and 
the remainder falls from the carrier into a receiver. 


Improved Loom Shuttle. 

James M. Peckham, Fall River, Mass.—This improvement consists 
in a metallic holder for the tension cloth and grooves cut in the 
shuttle from the shuttle opening to the eye recess. These grooves 
allow the holder containing the tension cloth to be shoved in to hold 
the tension cloth in the proper position. The holder is made of a 
single piece of sheet meta! having two tongues doubled over on the 
plate. The cloth is slipped in between the plate and the tongues. 
The holder is slipped into the grooves, and the thread is passed over 
the cloth, which affords the necessary tension. 


Improved Laboratory Gas Burner. 

Charles D. Cheney, Canandaigua, N. Y.—The base is of concavo- 
convex form, having a hollow center extending down below its 
lower side. A small tapering tube receives the gas from the gas 
pipe, and delivers it in a small jet into the center of the burner 
tube, entering through an aperture in the hanging center. It is 
provided with a dovetailed lug, which fits a corresponding notch, 
the ferm of the notch being such as not to prevent sliding the tube 
endwise sufticiently to release the lug. A valve is made to close 
over the end of the center by means of the rod to which the valve 
is attached, which rod extends up through the base, with the lever 
on its upper end. This lever is moved back and forth between 
stops, and the extent or size of the flame is regulated thereby. 

Improved Oller. 

Isaac Levy, Ellaville, Fla.—This oiler is so constructed that it may 
be first used for blowing off the dust, shavings, etc., from the places 
where the oil is to be applied, and afterward may be used for apply- 
ing the oll. It is made in two parts—one made of sheet metal, for 
the oil, and the other made of india rubber, for the air—said parts 
being separated by a division plate, and each part being provided 
with its own nozzle. 

Improved Bench Plane. 

John E. Norwood, Boston, Mass.—The stock is provided with side 
openings, through which the cutting iron, which is made with side 
extensions, is permitted to pass out flush with the outside. The 
cutting iron is rigidly fastened and adjusted, and allows of the use 
of the plane for cutting rabbets, or as a block plane, for truing up 
miter joints or cutting across the ends of the wood. 

Improved Comb, 

Elias Brown, Wappinger’s Falls, N. Y.—This is a neat and conve- 
nient comb for holding the ringlets or curls at the back of the head 
and preventing their falling forward: and it consists of two sym- 
metrically arranged combs with curved connecting arms, which are 
pivoted together, to be introduced sidewise into the hair. 

Improved Olothes Wringer. 

Israel F. Brown, New London, Conn.—This invention consists of a 
shaft with anti-friction rollers interposed between the journals of 
the squeezing rollers and their bearings, so that the journals turn 
upen the faces of the rollers, while their shafts turn on the bear- 
ings, so as to diminish in large measure the resistance due to the 
great pressure of the journals on the boxes, and thus enabie the 
machine to be turned much easier than the wringers usually are. 

Improved Vuilcanizing Apparatus. 

William J. Birdsall, Naugatuck, Conn.—The rubber goods are vul- 
canized in a steam-heated chamber, and are thus rendered soft and 
silky to the touch, and superior to those vulcanized in dry heated air. 

Improved Pliaten for Lever Presses. 

John F. Taylor, Charleston, 8. C.—This invention rests in the con- 
struction of a compound platen for a progressive lever or toggle 
joint cotton press, and it consists of a stationary part and a mov- 
able part, one part having cy inders and water ways, and the other 
part having rams or pistons and a eultable packing. It also consists 
in the method of regulating the space between the two parts of the 
platen by forcing water in, and letting the same out from between 
the stationary and movable portions of the said platen. 

Improved Steam-Encased Engine Cylinder. 

James E. Taylor, Westminster, Md.—This invention relates to 
certain improvements in steam-encased engine cylinders, and it 
consists in the peculiar construction of the steam dome in combina- 
tion with the steam-encased cyiinder, whereby the latter is relieved 
from the direct pressure of the entire subjacent body of steam, the 
tendency to become strained and loosened from the dome obviated, 
and the consequent leakage of'steam prevented. 

Improved Self-Raising Seat for Water Closets. 

James E. Walter, Baltimore, Md.—This invention relates to certain 
improvements in seats for water closets, whereby the same are ren- 
dered self-raising. It consists in two hinges having a common 
pintle, upon which, between the hinges, two parts of a spiral spring 
are wound in opposite directions from the middle, the central por- 
tions of the spring being secured to the frame work of the basin or 
closet, and the two extreme ends of the spring being inserted in 
holes in the edges of the seat to elevate the same. It consists also 
in the combination with the said spring and hinge of a cylindrical 
protective casing of sheet metal. 

Improved Railway Safety Swiich. 

Edward A. Trapp, Davenport, lowa.—-This invention relates to 
certain improvements in railway safety switches, and it consists in 
a main rail having its bottom flange cut, flared inwardly, and bent 
up to form a horizontal guide, in combination with leading tongues, 
a volute spring, and a spring rail baving its bottom flange extended 
so as to move under the guide formed by the cut portion of the main 
rail. By means of the peculiar construction of the switch, guard 
rails are dispensed with, the switch made self-adjusting in one direc- 
tion, and a continuous line of rails always insured to and from the 
switch. 





Improved Cooler for Lard, etc. 

Frank C. Pray, New York city.—The essential features of this in- 
vention consist in devices whereby the lard is bleached, after hav- 
ing been cooled, by being separated through the perforations of 
bottom sieve and caused to drop in small globules through the air. 
The invention is also intended for cooling milk and any oleaginous 
matter, and may be seen in operation at the store of the inventor, 
383 West 12th street, as above. 

Improved Piston Packing. 

James L. Sherman, Cassville, Wis.—This invention consists in the 
construction and arrangement of divided and grooved rings to form 
the packing of a steam piston rod, and a cup-like device for con- 
taining said rings and receiving the steam, which acts on and com- 
presses them upon the rod. 
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Improved Pen Holder, 
Johu Boyd, New York city.—This is a flexible connection of the 
pen to the holder, made by connecting the tube of the penholder 
to the handle by a rubber band at the upper end, and a spring be~ 
low, so that the point of oscillation is at the upper end of the tube. 
This is said to give better results than when the pen is connected 
to the lower end of the tube by a spring, so that the axis of motion 
is at the lower end. A further improvement on the penholder in 
common use is effected by placing an eccentric spring tip on the 
spring, which fills the hollow tube of the penholder. The pen is 
placed between the tip and the tube, at the smaller diameter of the 
latter, and bound in its place by turning the tip. 


Improved Twine Holder. 

Jonathan Hill, Stanhope, N. J.—The twine box contains the ball, 
from which the twine is passed along a hollow axle, out through 
the side, around a drum, thence to the guide eye in the ceiling, 
from which it is to be suspended over the counter. It passes also 
through the guide eye of a trip lever, so that when it is pulled off 
the ball the tension will lift the lever, and, by swinging the axle 
support, shift the drum out of gear with the regulating device, 
which is intended to act when the recoil takes place to slow the ac- 
tion of the spring, When the twine is pulled off from the drum, it 
will wind up the spring, to turn the drum back to wind on the slack 
again. 


Improved Machine for Crushing Oleaginous Seeds, 

Alfred B. Lawther, Chicago, Ill.—This machine has crushing roll- 
ers of great power, to which the seed is fed, under certain pressure, 
by an upright supply pipe, of suitable hight, having a fluted feeding 
roller and hopper at the top end. The oil seeds are forced through 
the feed pipe, and compelled to pass through the rollers, which, by 
the uniformity and power of their motion, crush the seeds and 
break the oil cells completely, without reducing any portion to 
pasty condition, leaving also the husks or bran comparatively 
coarse, so that it may be seen in the cake after pressing. The 
crushed seeds are then passed to the mixing and moistening ma- 
chine, doing entirely away with the muller stones, and producing 
a greater yield of oil with less power, leas labor, and less preasure 
on the oil-extracting presses. 


improved Chuck for Making Swelled Tenons,. 

Alexander D. Ruff, Owingsville, Ky.—This invention consists ot a 
pin and a lever, combined with a sliding tool in a revolving chuck, 
in such manner that the end of the piece on which the tenon is to 
be formed forces the tool, having an irregular edge for making 
swelled tenons, down against the side to dress off the tenon, by 
pushing the pin backward as the piece enters the cavity of the 
chuck. The invention also consists of a spring, combined with the 
sliding tool, the lever, and the pin, so as to push the tool back out of 
the way of the swelled portion of the tenon when it begins to with- 
draw from the cavity of the chuck, and allow it to pass out without 
the swell being cut off. 


Improved Ventilating Attachment to Hearths, 
William 8. Winfield, Cross Plains, Tenn.—This invention consists 
of a box-shaped attachment, with hinged and concaved lid and ¢in- 
der basket, set into the floor below the grate, to communicate either 
with the story below, or by a pipe with the outside air, for supply- 
ing the required ventilation on the opening of the lid for the ready 
kindling of the fire, eto. 


Improved Tongue Support for Vehicles. 

James McCarter, Frankfort, Ind.—This is an improved spring 
support for wagon tongues, by which the jerky action of the tongue 
and the strain on the borses arising therefrom on the passage of the 
vehicle over rough and uneven ground may be to considerable ex- 
tent avoided. The invention consists of a U-shaped piece of spring 
wire, which carries, at the front part, a tongue-supporting pulley, 
being bent spirally around side pulleys of the pivot bolt, connect- 
ing tongue, and hounds, and applied with the rear ends equidistant 
from the king bolt to the front axle. 


Compound Switch for Fire Alarm Telegraphs, 

Samuel Weeks, New Orleans, La.—This is a compound switch for 
fire alarm telegraphs, for throwing by one movement a series of 
switches into circuit. It is composed of a series of upper switch 
fingers, establishing and breaking circuit of main alarm battery, 
and of a set of lower spring fingers for closing and opening the 
local batteries, in combination with an intermediate insulated crank 
shaft, and with opposite non-conducting cam extensions. The whole 
is so arranged that a turn of the crank shaft causes simultaneously 
the contact of the upper fingers and the disconnecting of the lower, 
or the breaking of contact of the upper and the closing of the 
lower. 


Improved Screw-Cutting Dic Plate. 

Horace Griffing, New Haven, Conn.—This consists of two separate 
dies fitted in a recess in the side of the plate by being boxed there- 
to and bolted fast, so that they cun be readily taken off, by remov- 
ing the bolts, for changing and sharpening. The dies are provided 
with slotted holes for the passage of the bolts by which they are 
fastened to the plate, to allow them to be adjusted to suit the size 
of the pipe to be cut. The screws for adjusting the dies are fitted 
in hollow handles, which are also jointed near the plate, and the de- 
tachable portions have a socket in the end to receive the projecting 
shank of the screw when screwing into the portion formed on the 
plate. 

Improved “iter Box, 

Theodore C. Lawrence, Ladoga, Ind.—This invention consists of a 
metallic recessed guide casing, in which the saw runs by means of 
detachable clamped extension strips, a central wooden strip pre- 
venting the getting dull of the teeth. Wing-shaped side plates of 
the casing bear pivoted clamp plates, which may be set to any angle 
on the supporting wing plates. The clamp plates are provided with 
sliding and guided strips for fastening the molding securely by 
strong clamping screws, to expose it to the saw or connect the cor- 
ners. The solid metallic construction of the miter box produces 
the permanent and accurate working of the same without the inac- 
curacies of the variable wooden boxes. 

Improved Steam Brake. 

Thomas F. Fouts and Elijah Planck, Burlington, Iowa.—This is a 
steam cylinder and piston, arranged transversely of the locomotive, 
and geared by a toothed rack attached to the piston rod with a re- 
volving line shaft, which extends along the train irom car to car, 
and winds up the chains which work the brakes. The steam is sup- 
plied from the locomotive boiler, with which the engine is connected 
by a pipe, to admit steam at one end for applying the brake. 
Springs are used to force the piston back. The line shaft is in sec- 
tions, one for each car, which are coupled by socket couplings, 
which slide forward and backward as the train slacks and extends. 

Improved Machine for Colling Metal Rods, 
Philander H. Standish, Jefferson City, Mo.—The mandrel consists 
of a plain flat bar of steel, wide and thick as the largest coil to be 
bent, with an oval tapered point, graduated from the size of the 
largest to that of the smallest coil to be made. The bar is fitted in 
the hollow shaft of the driving wheel, so as to be shifted along it, to 
cause the tapered point to project under the bending wheel more or 
lesa, according to the size of the coils to be made. A collar at each 
end of the hollow shaft holds it wherever it may be set, to utilize 
the same machine for coils of all sizes, 
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Business and Personal, 


The Charge for Insertion under this head is $1 a Line. 








For Sale—Large lot second hand Machinists’ 
Tools, cheap. Send for liet. I. H. Shearman, 45 Cort- 
landt Street, New York. 

Agricultural Implements, Farm Machinery, Seeds, 
rookions. EE dues 2 Oc. 10 a 1m Water W..0.Y. 

Lan of all sizes and 
Bn porno Perego a and Public Exhibitions. 
Pays well on small investrnent. Catalogues free. McAl- 
ister, Man'f’g. Optician, 49 Nassau St..N. ¥. 


Fleetwood Scroll Saw, with Boring Attachment, 
for all descriptions of light Scroll Sawing. See adv't. 
page 285. Trump Bro's, Manufacturers, Wilmington,Del. 

For Sale, Cheap—One half interest in Gate and 
Door Bolt, patented Dec. 2, 1873, for $800. Address 
Josiah Smith, Southold, L. I. 


Treatise on the Steam Engine Indicator, price $1. 
Address E. Lyman, C.E., New Haven, Conn. 


$5,000 invested in an important invention will 
find great profit, A. D., 953 Morris Av., Newark, N. J. 


Lathe Gear Cutters, W m.P.Hopkins, Lawrence, Ms. 


Harness and Belting Leather Stripping Machine, 
oot power; does work of 4 men; for sale, or partner 
wanted for patent. A. Barré, N. Orleans (355 Bourbon). 
Wanted—A bie party to manufacture 
my tmproved Violin, on royalty or otherwise. Address 
Dr. J. H. Payne, Gerner, Miss. 
Wanted— Address of Korting’s Condenser. Box 
92, Kingston, Pa. 
Our Sit Cutters and Lightning Screw Plates are 
the most perfect labor-saving tools of the kind in the 
world. Wiley & Russell M’f’g Co., Greenfield, Mass. 


During fourteen years’ experience with adver- 
tisers and advertising agencies, we have never had deal- 
ings with a firm whose straightforward, upright policy so 
largely secured our confidence and respect as that of 
Geo. P. Rowell & Co., Advertising Agents, New York. 
Their contracts are always plain, intelligible and specific. 
They secure the most advantageous rates from publishers 
for the reason that the latter feel assured that they are 
secured beyond chance or technicality, in getting what- 
ever the amount of their contract calls for, providing 
always that publishers have done as they agreed to.— 
[Sioox City (lowa) Times.) 


Assistance wanted to obtain Patents in Canada 
and Furope, for an Ironing Machine; one half interest 
will be assigned. Geo. F. Perrenet, Rockport, Texas. 

The “ Catechism of the Locomotive,” a book of 
625 pages, 250 engravings, fully dercribes the theory, con- 
struction, and management of American Locomotives. 
Price, post-pa*~, $2.50. Address The Railroad Gazette, 
73 Broadway, Sew York. 

For 14, 15, 16 and 18 inch Swing Engine Lathes, 
address Star Tool Co., Providence, R. I. 


Wanted—Machinery for splitting out or riving 
Pipe Staves 6 inches long, 3 to 5 inches wide, and 1% 
ineh thick, from White Oak Timber, for the New Orleans 
market. Address Geo. G. Hughes, Jackson, Tenn. 

One Barrel Stave Saw ard Edger, nearly new, for 
Sale Cheap, by S. J. Benedict, East Randolph, N. Y. 

“ Book-Keeping Simplified.” The Double-entry 
System stripped of all complication and difficulty. Com- 
plete practical instruction ina few pages. Price, cloth, 
$i. Boards, cts. Sent port . Catalogue of Prac- 
tical Booke free. D. B. Wi & Co,, Publishers, 
424 Walnut St., Philadelphia. 

A complete bed-room earth closet for $5. Send 

or pamphiet. Sanitarian M’f'g Co. Ai Courtlandt St.N.Y. 

Mills for Flovr & Feed, White Lead, Colors, Ivory 
Black, Printing Ink,@c, John Ross, Wiliiamsburgh,N.Y. 

Telegraph and Electrica! Instruments and Bat- 

eries, cheap. M. A. Buell, 9 Bank St., Cleveland. 0. 

Models for Inventors.—H. B. Morris, Ithaca,N.Y 


Three Second Hand Norris Locomotives, 16 tuns 
each; 4 ft. 8% inches gauge, for sale by N.0.&C. R. R. 
Co.. New Orieans, La. 

1, 2& 8 H.P. Engines. Geo.F.Shedd, Waltham, Ms. 

See N. F. Burnham’s Turbine Water Wheel ad- 
vertisement, next week,on page 323. 

2nd Hand Engines and Boilers for Sale at Low 
Prices, Address Junius Harris, Titusville, Pa. 


Millstone Dressing Diamond Machines—Simple, 
effective, economical and durable, giving uaiversal satis- 
section. J. Dickinson, of Nassaa St., New York. 

Hand Fire Engines, Lift and Force Pumps for fire 
and wll other purpose.. Address Rumsey & Co., Seneca 
Falls, w. ¥., CU. 5. A. 

The “Lehigh” Emery Wheel. A new patent. 
Adéress Lehigh Valicy Emery Wheel Co., Wetssport, Pa. 

Small > well located for economical 
manufacturing. Lump coal costes $2, and Nut coal $1.50 
per tan, delivered. Taxation 1.47. Employees’ houses 
rent for $5 to $12 per month. Excellent shipping facill- 
ties. Butidings new and in good repair. Good schools, 
churches, and desirable community for residence. Full 
description, price and terms, by addressing Kittredge 
Cornice and Ornament Company, Salem, Ohio. 


Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler; it removes the 
seale-producing material from all kinds of water; cannot 
injus Boller, as it has no effect on iron; saves 20 times its 
cost buth in Fuel and repairs of Boller; increases steam- 
ing capacity of Boller; has been tested in hundreds of 
Botlers; has removed Bushels of Scales in single cases. 
{¢ ie in Barrels 500 Ib., 3¢ Bbis. 250 Ib., 4 Bbis. 125 Ib.. 
Price 10 cents per Ib., less than 4 price of other prepara- 
tions, and superior to all others. Address orders to 
N. Spencer Thomas, Elmira, N. Y. 

For Tri-nitroglycerin, Mica Blasting Powder, 
Electric Batteries, Electric fuses, Exploders.Gutta Per- 
cha Insalated Leading Wires, etc., etc., etc., result of 
veven years’ experience at Hoosac Tunnel, address Geo. 
M. Mowbray, North Adanw, Mass. 

Paught’s Patent Round Braided Belting—The 
Best thing out-~Manufactured only by C. W. Arny, 301 & 
908 Cherry 8t., Philadelphia, Pa. Send for Circular. 


Genuine Concord Axles—Brown,Fisherville,N.H. 





giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F.C. Beach & Co., 246 Canal St., New York. 
The Lester Oil Co., 133 W: 

p> Np be ater St., N.Y., Exclusive 
The most perfect and economical lubricant in existence, 
Send for Circular. 


Tempies and Oflcans. Draper, Hopedale, Mass. 


Scientific 


Address Milo Peck, New Haven, Conn. 


fitted with the Miniature Electric 


ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 246 Canal St., New York, 
Makers. Send for free fllustrated Catalogue. 


free. Goodnow & Wightman, 23 Cornhill, Boston, Mass. 
Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co.. New Haven, Ct. 
For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. for 
lithograph, &c. 
Spinning Rings of a Superior Quality—Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. 
All Fruit-can Tools, Ferracute W k’s, Bridgton,N. J. 
Wash Stands, New Styles, Marble can be 
ased in any situation. Prices very low. Send for a cata- 
ogue. Bailey, Farrell & Co., Pittsburgh, Pa. 
For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 
Mechanical Expert in Patent Cases. T. D. Stetson, 
2% Murray 8t.. New York., 


For Solid Emery Wheels and Machinery, 


, send to 
che Union Stone Co., ry Mass., for circular, 














A. A. can separate aluminum by the process 
described on pp. 99, 116, vol. 32.—T. H. Y. can make 
garden walks by the method described on p. 50, 
vol. 32.—E. L. 8. can silver plate his iron knobs by 
using the preparation described on p. 187, vol. 30. 
It would be better to copper them first, see p. 90, 
vol. 31.—M. J. G. will find directions for bronzing 
on iron on p. 288, vol. 31, and on brass on the same 
page.—J. D.C. can raise water by the device de- 
scribed on p. 259, vol. 31.—H. E. L. will find a re- 
cipe for a dip for gilding brass on p. 362, vol. 30.— 
H. D. G. can solderiron to iron by the method de- 
scribed on p. 123, vol.30.—E. B. can construct a con- 
tinuous battery by following the directions on pp. 
315, 362, vol. 31.—E. C. B., H. M., and otherscan ce- 
ment brass lamp fittings to glass by using the pre- 
paration described on p. 27, vol. 30.—M. A. G. can 
make condensed milk by the method described on 
p. 343, vol. 30.—F. E. W. can remove mildew from 
cotton cloth by washing with roap. A recipe for 
acid dip for castings is given on p. 107, vol. 31. 

(1) C. J. M. asks: In burglar alarms, how 
is the gas lighted when an alarm is given? A. By 
a friction match, in many kinds of alarms. 


(2) C. H.A. asks: 1.What is the meaning of 
the word ohm, in electrical science? A. A unit 
of resistance. 2. I am making the positive ele- 
ment of a Smee’s battery (the silver plate) by de- 
positing the silver on tin foil. How canI get the 
foil off the plate? I cannot remove it successfully 
by melting. What acid will dissolve it without 
affecting the silver? A. Cover the foil with plum- 
bago before depositing the silver. 3. I have made 
several Leyden jars lately, but they do not work 
properly. The foil was attached to the inside and 
the outside of the jars with ordinary flour paste. 
The machine (plate 16 inches, 4 rubbers) works ad- 
mirably, giving a spark of from 3to 4 inches, but 
I cannot accumulate a particle of electricity »n 
the jars. A. Connect all the outer coatings to- 
gether for one side and all the inner coatings for 
the other. 4. How can I manage to deposit a film 
of silyer on polished copper, so that it can be re- 
moved without solution of continuity? A. Cover 
with plumbago. 

I have a coarse-grained grindstone which, with 

considerable labor,I had fitted to my lathe. Owing 
to the swelling of some wooden wedges near 
the center, the stone split into two pieces. What 
cement can I use to repair the damage? A. Try a 
mixture of black japan varnish and white lead. 
(3) J. B.C. asks: How are steel magnets, to 
retain a large quantity of magnetism, made? 
What kind of steel is used, and how is it tempered? 
A. Steel magnets designed to possess strong mag- 
netic power should be made in sections and fast- 
ened together. In order to retain their power the 
poles should be connected together by an iron 
keeper. 
(4) W. E. D. asks: 1, Is the Smee battery 
a good and desirable one for running a short 
telegraph line? A. Yes. 2. What is the best solu- 
tion to use with the above battery, the zinc plates 
being amalgamated? A. 1 part sulphuric acid to 
20 water. 3. How often would a battery of 5 one 
quart jars of the Smee pattern require cleaning 
and fresh solutions, in running a line one mile 
long in close circuit? A. If you use magnets of 
200 ohms resistance, probably the battery would 
run six months. 4. Would the above battery be 
sufficiently strong for nickel plating? A. Yes. 5. 
We have a telegraph line nearly one mile in length, 
with eight offices ; would it not be best to have all 
the batteries of the line divided and half of them 
placed at each end rather than have three or four 
at each office on the line, it being a close circuit? 
A. It makes no difference where you put the bat- 
teries in the line. 6. I had occasion to repair a 
small sounder ; and on taking off the paper cover- 
ing of one of the spools, I found the spool was 
wound with No. 26 wire. not insulated; but be- 
tween each layer of the wire was a piece of paper 
to insulate the layers from each other. Please ex- 
plain the modus operandi of this. A. The wire is 
wound in such a manner as to keep the different 
turns from touching. Many regard this method as 
better than insulating the wires with silk or cot- 
ton. 


(5) C.J.H. says: You give a recipe for 
making a blue black ink which calls for sulphate 
of indigo in the form of a thinnish paste, and 
| which should be neutral, or nearly so. Please 
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Peck's Patent Drop Press. Still the best in use, | give me the formula for making this ingredient 


for this purpose. I have made the sulphate of in- 


The “Scientific American” Office, New York, is | digo as follows: 8 ozs. sulphuric acid (commercial), 
Telegraph. By touching 


and 1 oz. indigo in powder, carefully mixed. With 


little buttons on the desks of the managers signals are sent | what shall I neutralize the acid? I have tried car- 
to persons in the various departments of the establish- | ponate 


powdered chalk, and marble dust; 
either will neutralize the acid, but on filtering out 
(after mixing with water) the chalk or marble dust 
preparations, the coloring matter combines with 
the lime, and the liquor passes off clear, leaving 


bonate of potassa to neutralize the sulphuric acid, 
the soluble sulphate of potassa goes into the ink: 
and in using a steel pen, the sulphate attacks the 
pen and leaves an annoying crust upon it. Can 
you help me out of my difficulty? . A. Add small 
quantities of indigo until the solution is neutral, 
or nearly 80. 

(6) W. B. H. says: I wish to bring a stream 
of water from a reservoir, in 3inch pipe, down 
ahill, and across a wide ravine, and up an inclined 
plane on the other side. The fall from the reser- 
voir to the bottom of the ravine is 150 feet, and 
from the bottom of the ravine, up the hill on the 
other side, to the discharge is 50 feet rise. 1. What 
would be the pressure to the square inch at the 
bottom of theravine? A. About 65 lbs. when the 
flow of water is stopped at the outlet, and 22 Ibs., 
plus the friction, or say 25 Ibs., when the water has 
free discharge. 2. Would the pressure be greater 
in consequence of the rise of the pipe on the other 
side? A. Yes, when running free; no, when 
stopped. 3. Would material that would make a 
pipe one inch in diameter, that would sustain a 
pressure of 150 feet fall, make a three inch pipe 
that would sustain the same pressure, or must the 
strength of the pipe beincreased in the proportion 
that the size is increased, to enable it to sustain 
the pressure of the same fall ? A. No; the strength 
must be increased in proportion to the diameter of 
the pipe. 4. How high would it throw water from 
a common hydrant through an ordinary hose 
pipe? A. From 40 to 75 feet, according to the ma- 
terial of which the pipe is made and the number 
and abruptness of the bends in it. 5. Would 50 
feet rise on the one side be exactly equaled by 50 
feet fall on the other, leaving, at the discharge,the 
full force of the remaining 100 feet fall, or would 
the force of the remaining 100 feet fall be made 
less by the effect of 50 feet rise? If so, how much? 
A. The force would be less in consequence of the 
friction in the extra length of pipe. How much 
less will depend upon the velocity of discharge, 
the material of the pipe, and the care with which 
it is laid. 


(7) T. H. R. asks: Has electricity ever been 
used as a motive power for running light ma- 
chinery, such as printing presses,sewing machines, 
etc.? A. Not with any practical success. 

(8) B. J. A. says: I have seen attached to 
the guards in front of show cases a class of elec- 
tric machines for giving shocks, constructed in the 
following manner: The guard (generally of wood) 
iscovered with metal or some other conductor, 
and, as far as I could see, one pole of a cell of bat- 
tery was connected with one end of the guard, 
and the other pole with the other end. A person 
putting both hands on the metal would instantly 
receive a shock. I have constructed one on the 
above principle, and it will not work. Can you in- 
form me where the trouble lies? A. The circuit 
must be so arranged that the current shall pass 
through the person. 

How much nitrate of silver can be made from 
one ounce of pure silver? A. One ounce of nitric 
acid will dissolve one ounce of silver. 


(9) W. L. R. asks: What size of insulated 
wire is the best to make electro-magnets for at- 
tracting weights? A. No. 16. 2. Will cotton-cov- 
ered answer as well as silk-covered? A. Yes. 


(10) A. B. asks: 1. How shall I proceed to 
set up a Callaud battery? A. To set up the bat- 
tery, place the coppers in the bottom of the jars, 
fill with blue vitriol to a level with the tops of the 
copper ; suspend the zincs in position so that the 
bottom of each shall be about two inches from 
the top of the copper. Connect the copper of 
each cell to the zinc of the next, fill the cells with 
pure soft water to cover the tops of the zincs; 
then put the battery on short circuit for twenty- 
four hours, or until the solution immediately un- 
der the zinc appears clear and white, when the 
battery will be ready for use. No acid or quick- 
silver is used. The zincs must not be amalgama- 
ted. Afterthe battery has been in use a few days, 
the zincs may be lowered half an inch to an inch, 
care being taken not to allow them to touch the 
blue solution. Lowering the zincs decreases the 
battery resistance, and is only necessary where a 
number of wires are worked from one battery. 
About two pounds of sulphate of copper per cup 
is required to charge the smaller cells, and four 
pounds the larger. A little oil poured upon the 
surface of the solution in the cells prevents evap- 
oration and creeping over of the zinc solution on 
the edge of the jars. When oil is not used, it is 
better to chargethe battery with a smaller quan- 
tity of blue vitriol, a little being added from time 
to time, as the supply is exhausted. 2. Please ex- 
plain the meaning of the word ohm, as applied to 
telegraphy. A. The ohm is a unit of resistance, 
8. I have a sounder marked 6 ohms. Will this 
work on a metallic circuit of 1,700 feet with 3 
cells of a Callaud (local) without a relay? A. Not 
very well. You will require about 10 cells. You 
willachieve successif you persevere. Reading by 
sound requires a great deal of practice. 

(11) A. N. W. says: Iam making an elec- 
trial alarm clock to be operated from the front 
door of the house. The circuit is about 60 or 70 
feet, with No. 20 copper wire supported on wooden 
brackets, with one Callaud’s cell. The magnet 
consists of 2 pieces of softiron 34 inch diameter, 3 
inches long, screwed into one piece (24¢xlgx34 
inches). I have about %4 Ib. very fine insulated 
silk wire coiled on magnet ; but it will not work. 
Can you tell me the reason? A. Use No. 20 wire 





for magnets. Put armature within sixteenth of an 
inch of poles, and use ten cups of battery arranged 
in two series. 

(12) G. asks: How many cubic feet of gas 
will one gallon of gasoline make at ordinary burn- 
ing gas pressure? A. The quality of gasoline va- 
ries greatly; but 200 cubic feet would be a fair 
average. 


(18) X. Y. Z. says: I have a block of build- 
ings, 28 feet deep, with a roof of slate of 7 feet 
pitch. During the winter I have been extremely 
annoyed by the snow and ice crowding over the 
eaves. It seems asif the sun softened the snow 
and partially melted it, and saturated that in the 
gutter with water. At night it would frecze into 
ice, and again melt upon the roof next day. The 
snow would slide off, and crowd this gutter ice 
until it would project a foot or more over the 
eaves, and produce a very unpleasant Grip, besides 
being absolutely dangerous in case of falling. 
What is the best and at the same time economical 
remedy? A. Take a plank 12 inches wide, set it up 
vertically about 6 inches back of the gutter,bloc« 
it up about 3 inches, and brace it with iron braces 
from the top back to the roof; this will hold the 
snow and let the water run through. But the 
snow will cause some of the water to remain on 
the slate, to make its way through the joints there- 
of by capillary attraction. It will therefore be 
necessary for you to take off the lower corners of 
slate for about 4 feetin hight, and relay this por- 
tion with tin only. 

Can anything be put into white lead paint to pre- 
vent its turning yellow? A. Enough blue paint 
1s sometimes put into white lead, at the time of 
mixing,to give ita slightly bluish cast,and to coun- 
teract its tendency to turn yellow. 


(14) T. B. asks: 1. What is the best paint 
or other substance, to put on a smoke stack where 
the heat has heretofore burned off everything we 
have tried? A. Coal tar, commonly called black 
varnish. 2. Would tubes put into a boiler, parallel 
with the central flue, be likely to make it gener- 
ate steam more quickly? A. Yes,if put in by a 
good boiler maker. 


(15) C. M. A. asks: I propose to put ina 
cistern, the water of which is to be used for drink- 
ing purposes. What is the best kind of filter to 
use? It strikes me that a wall across the cistern, 
of porous brick, would be the cheapest. How 
would it answer? How thick should it be? A. 
Brick is frequently used for this purpose; the wall 
may be built across one side of the cistern, and, 
as the water will be always of nearly the same 
hight on both sides of it,4 inches thick will be 
sufficient. 2. If I put the cistern in my cellar, 
would any ill effects arise from dampness, etc., in 
the horse? A. Not if properly covered in and 
ventilated from the outside. 


(16) M. A. says: I have an underground 

cistern, walled with brick laid in cement, and plas- 

tered in the usual way, Rosendale cement being 
used. Atabout 18 inches from the bottom there is 
a leak, the water rising in the cistern to about the 

hight of 1 foot. I have tried several plans, but 

have not succeeded in keeping the water out. In 

one instance I dug a hole, six inches in diameter, 

four feet below bottom of cistern, into which the 

water drained: into this I puta pump, and kept 
the water level below the bottom of the cistern. 

I now put another coat of cement on, keeping the 
water pumpe d out till the cement was well hard- 
ened, took out the pump, tamped the hole with 
clay to within 3 or 4inches of top, and filled with 
cement ; but it would not hold. The pressure of 

water broke the cement, which did not adhere to 
the old cement. Whatisthe remedy? A. The best 
Portland cement is very much superior to the Ro- 
sendale for the purpose you refer to, but it should 
havea chance to set before it is immersed in the 
water. To do this, build the bottom and about 2 
feet in hight of the sides of the cistern above 
ground; supply it with as much water as it will 
absorb easily in setting ; let it stand until it gets 
as hard as stone; then lower it into the excava- 
tion and build the remainder of the cistern upon 
it. This bottom tub may be built of brick, well 
grouted in the cement, or with cement concrete, 
composed of broken stones, bricks, gravel, sand, 
and cement. The proportion of the ingredients 
may be as follows: 1 measure of cement powder, 
8 measures of clean sharp sand, and 3 measures of 
broken stone and gravel. To resist pressure. the 
bottom may be built of a concave or arching form, 
like a dome reversed. The following is an instance 
of the capabilities of concrete to resist the action 
of water: At the harbor of Cherbourg, France, 
the blocks, of 12 feet by 9 feet by 614 feet, contain- 
ing 712 cubic feet, and weighing 52 tuns, were built 
up of mortar and stone, like rubble masonry, with- 
out molds. The mortar contained one measure of 
Portland cement powder to three of sand, and oc- 
cupied from % to 4 of the entire mass. Blocks of 
this kind, 9 months old, showed a compressive 
strength of 113 tuns per square foot, which is but 
little inferior to that of Portland stone. Their co- 
hesive force was about 200 Ibs. per square inch. 
After becoming hard, they were slung to pontoons 
and thrown loosely into the sea. Some of the 52 
tun blocks have in heavy gales been thrown up 
from the bottom of the sea (30 feet deep) and 
lodged on top of the breakwater, entirely unin- 
jured. 


(17) W. M. asks: 1. Our steam gage indi- 
cates 12 Ibs. steam even when the boiler is cold, 
and there isno steam at all. Will the gage show 
12 Ibs. more than the true pressure when the steam 
rises? A. Yes. 2. We arerunning a6 inch circu- 
lar saw at about 500 revolutions per minute. We 
have gummed the saw twice, and have taken off 
about 4% inchin the diameter of it; but since we 
gummed it the last time we have been troubled by 
thesaw running towardthe log. What is the rem- 
edy? A. The saw ought to be hammered. 3. The 
saw is not flat: the side toward the log is convex 
about inch. Ought this to beso? A. No. Itis 





the cause of the difficulty before mentioned. 
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(18) 8. H. L. says: I have some very soft 
castings of iron ; while cutting a thread on them, 
all the cuttings stand on end. What is the cause? 
A. Magnetism, created by friction produced by 
using a dull tool. 

(19) W. H. G. asks: 1. What will be the 
effect of carefully retempering a good quality of 
steel,say a tap 144 inches in diameter and 15 inches 
long, carefully repeating the tempering 5 times? 
Will the rise of thread be increased or decreased? 
A. No. 2. Will the cutting quality be affected ? 
A. Yes, it will deveriorate. 


(20, E. H. says: Iam an engineer on a tug; 
her boiler is constructed in locomotive fashion, 
with 42 flues 244 inches in diameter; firebox is 4x3 
feet. The flues in the firebox end leak constantly. 
If Istop them and blow out, they stop leaking, 
but commence to leak again as soon as I have oc- 
casion to carry a hot fire. A. Probably the tubes 
are too close together, so that the circulation is im- 
perfect. If so,more moderate firing and steam- 
ing will doubtless be the only remedy. 

(21) 0. G. B. asks: What is the best mode 
of constructing a firebox under a horizontal tubu- 
lar boiler to burn slabs and sawdust? The boiler is 
48 inches in diameter and 10 feet long,with 36 three 
inch tubes. What length and width of grate sur- 
fave would be required? A. Make the furnace 
from to % larger than for burning wood. See p. 
59, vol. 3C. 

(22) J. C. C. asks: 1. What disadvantage 
is therein a small upright double cylinder engine 
with both cranks on one shaft? I do not hear of 
any such being made. A. There are many such 
engines in use, but ordinarily a single engine is 
considered simpler. 2. What power could I get 
from such an engine, the cylinders being 2 inches 
in diameter and of 4 inches stroke? A. Horse 
power=pressure on piston in lbs. per square inch x 
speed of piston in feet per minute+33,000. 3.What 
would be the best way to set the valves to get the 
most power? A. Cut off steam at about % of the 
stroke. 4. In what relation to each other would it 
be best to set the cranks? A. At right angles. 5. 
Will brass wear as long, for the cylinder and other 
working parts,asiron? A. Yes. 6.Will the double 
cylinder engine give more power than one cylin- 
der, of the same piston surface as both? A. No. 
How can I make a writing fluid that is green 
when first written with, but turns black on dry- 
ing? A. Takel5 parts by weight bruised gall nuts, 
and 200 parts water. Boil for an hour, and then 
add 5 parts sulphate of iron, 4 parts iron borings, 
and 1 part indigo dissolved in 3 parts sulphuric 
acid. 

(23) H. H.H. asks: What is the weight on 
the crosshead of a 10x20 inches engine, with con- 
necting rod 60 inches long and pressure 50 Ibs. ? 
Please give the rule. A. The pressure of thesteam 
m lbs. per square inch, multiplied by the area of 
the piston in squareinches. To this must be add- 
ed the weight of the moving parts, when they act 
so as to increase the strain. 


(24) B. R. F. asks: Whatis the best means 
of cleaning a basement of roaches? A. Put 1 
dravhm phosphorus into a flask with 2 ozs. water, 
plunge the flask into hot water, and when the 
phosphorus has melted pour the contents of the 
flask into a mortar with 2 or 3 ozs. lard. Triturate 
briskly, adding water and \% Ib. flour, with an 
ounce or two brown sugar. This paste is said to 
effectually destroy roaches. 


(25) H.J. M. says: I want to construct a 
small boiler for driving light machinery. Will tin 
plate stand a pressure of 15 lbs. per square inch, 
the builer being 2 feet square by 6 inches deep? 
A. You can use tin if you mike the boiler cylin- 
drical, from 8 to 9 inches in diameter. 

» What are the yellow shining particles in the piece 
of stone enclosed? A. It is mica. 

(26) M. A. J. asks: Will a wrought iron 
rod, after being heated a number of times from 
70° to 212° Fah., cease to be affected as to contrac- 
tion and expansion by the heat? A. Any material 
under these conditions will have its coefficient of 
expansion affected in time, and after long use may 
cease to be sensibly influenced by change of tem- 
perature. It isa general law that all machines, 
including animal mechanism, wear out in course 
of time. 


(27) R. H. J. esks: How many gallons will 
flow per minute through a % inch nozzle ona 3 
inch hose, witb 40 lbs. pressure per square inch ? 
A. About 7 cubic feet. 2. How much will flow 
through a 3 nozzle on a 2 inch hose with the same 
pressure? A. About 1% cubic feet. 


(28) D. C. C. asks: 1. I have been running 
an engine 22 by 24 inches stroke, with a 9 foot fly- 
wheel, making 120 turns per minute. How can I 
find out how many horse power this engine is? A. 
The only way to ascertain the power definitely is 
to make an experiment with a brake r dynamo- 
meter. 2. Can the steam make any « ference in 
the power when it makes the same number of 
strokes per minute with 40 Ibs. as with 80 Ibs.? A. 
The steam is, no doubt, wire-drawn, if the engine 
does as well with 40 as with 80 Ibs. of steam. 

(29) C. R. asks: Can I burn a hole about 7 
inches in diameter through a cast iron plate near- 
ly linch thick, by the use of the oxyhydrogen 
blowpipe? I cannot get at it to drill it. A. It 
could be done, but it would be very expensive. 
We think that if you can reach it with a blowpipe 
you can probably devise seme arrangement to at- 
tack the material with a tool. 

Will soluble giass do to coat a tin vessel with so 
. not to be corroded by sulphuric acid? A. 

es. 


(30) H. B. B. asks: If the tensile strength 
of cast iron is 15,000 lbs. per square inch, how will 
a fly wheel rim of 1 square inch sectional area sus- 
tain 30,000 Ibs.? A. If the 90,000 Ibs. is tensile 
strain, and the tensile strength of the material is 


15,000 Ibs., of course the wheel would not re- 
sist it. 





(31) H. W. G. asks: Why do kerosene 
lamps, especially those made of brass, sweat oil, 
or why does oil collect oa the sides of lamps filled 
with kerosene? A. It is due to the evaporation of 
the oil drawn up through the wick by capillary at- 
traction while the lamp is not in use, which is con- 

in part upon the cold surfaces of the lamp. 
Try an airtight cap. 

(82) H. R. E. asks: Can you give me a re 
cipe for an ink for writing on zine, that will stand 
the action of sulphuric acid? A. No. The sul- 
phuric acid will dissolve the zine at once. 


(83) F. M. asks: Is there any way to temper 
machinists’ tools, such as straight edges and 
squares, without warping them? A. Make them 
1g old saw blades, which require no temper- 

(34) F. B.S. asks: How can I make the 
eggs of Pharoah’s serpents? ‘A. These are little 
cones of sulphocyanide of mercury which, when 
lighted, give forth a long, serpent-like, yellowish 
brown body. Prepare nitrate of mercury by dis- 
solving red precipitate in strong nitric acid as long 
asitistaken up. Prepare also sulphocyanide of 
ammonium by mixing 1 volume sulphide of car- 
bon, 4 strong solution of ammonia, and 4 alcohol. 
This mixture is to be frequently shaken. In the 
course of about two hours, the bisulphide will 
have been dissolved, forming a deep red solution. 
Boil this until the red color disappears and the so- 
lution becomes of a light yellow color. This is to 
be evaporated at about 80° Fah , until it crystal- 
izes, Add little by little the sulphocyanide to the 
mercury solution. The sulphocyanide of mercury 
will precipitate; the supernatant liquid may be 
poured off, and the mass made into cones of about 
half an inch in hight. The powder of the sulpho- 
cyanide is very irritating to the air passages, and 
the vapor from the burning cones should be avoid- 
ed as much as possible. To ignite them set them 
on a plate or the like, and light them at the apex 
of the cone. 


(35) W. 8. H. asks: How can I temper a 
thin circular saw, about 2 inches in diameter and 
gy thick, without springing it? A. Heat red hot, 
place between two flat perforated iron plates, and 
lower into oil, quenching right out. 


(36) N. R. asks: How are wood screws cut? 
I have made a die that cuts the thread well enough, 
but I cannot form a point. A. This is done by a 
special patented machine. 


(87) H. P.G. and others ask: 1. What is 
the nature of an explosion of gunpowder? Does 
it press equally in all directions? A. The effect of 
an explosion of gunpowder is simply due to the 
sudden conversion of the grains from the solid into 
the gaseous state. With gunpowder we have a 
volume of gas, which would normally occupy a 
a space three hundred times as great as the grains 
occupied, liberated rapidly, but still in a percepti- 
ble interval, and for this very reason gunpowder 
is the safest projectile agent thus far discovered. 
For if, asin the case of nitro-glycerin, this large 
volume of gas were liberated all but instantane- 
ously, the strain upon the gun would be so great 
that it would, in all probability, burst the breach 
before it started the ball. 2. Why coes not the 
ramming, in blasting rocks, blow out before the 
rock splits, for it cannot possibly be made strong- 
er than the rock? A. See answer to A. J. K., on 
this page. 


(38) A. J. K. says: A sand blast is made by 
pouring dry sand upon the powder in a drill hole. 
When the powder ts exploded,why is the loose sand 
not driven out, and the rock left uninjured? A. 
The pressure of the gas at the moment of its libe- 
ration is, of course, equal in every direction. It 
must also be borne in mind that before this vol- 
ume of gas has expanded to the density of the at- 
mosphere it must have displaced a column of air 
which exerts a pressure of something over a tun 
on every square foot of surface. With nitro-gly- 
cerina volume of gas, 900 times that of the liquid 
used, is set free all but instantaneously. It can 
readily be seen that the sudden development of 
this large volume of gas, which becomes at once a 
part of the atmosphere, would be equivalent to a 
blow by the atmosphere against the rock ; or,what 
would be a more accurate representation of the 
phenomenon, since the air isthe larger mass, and 
acts as the anvil, a blow by the rock against the 
air. 


(39) F. B. asks: Will an explosion of un- 
confined nitro-glycerin upon the surface of a rock 
split it? Ifso,why? A.Takea light wooden sur- 
face, say one square yard; the pressure of the air 
against the surface is equal to about 9 tuns, but the 
air presses equally on both sides,and the molecules 
have such great mobility that, when we move the 
surface slowly, they readily give way, and we en- 
counter but little resistance. If, however, we push 
itrapidly forward, the res‘stance greatly increases, 
for the molecules must have time to change their 
position, and we encounter them in this passage. 
If now we i the velocity of the motion to 
the highest speed ever attained by a locomotive, 
say one and one fifth miles per minute, we should 
encounter more particles, and find a resistance 
which no human muscle could overcome. Increase 
the velocity ten times, to twelve miles a minute, 
(the velocity of sound) and the air would oppose 
such a resistance that our wooden board would be 
shivered to splinters. Multiply again the velocity 
ten times, and not even a plate of boiler iron could 
withstand the resistance. Multiply the velocity 
once more by ten, and we should reach the velo- 
city of the earth and its orbit, about 1,200 miles a 
minute, and, to a body moving with this velocity, 
the comparatively dense air at the surface of the 
earth would present an almost impenetrable bar- 
rier, against which the firmest rocks might be 
broken to fragments. Indeed this effect has been 
several times seen, when meteoric masses moving 
with these planetary velocities penetrate our own 





atmosphere. Theexplosions which have been wit- 





nessed are simply the effect of the concussion — 
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against the aeriform anvil at a point where the at- 
mosphere is far less dense than it is here; so in 
the case of nitro-glycerin, the rock strikes the at- 
mosphere with such a velocity that it has the effect 
of u solid mass, and the rock is shivered by the 
blow. 

(40) E. W. P. asks: 1. What will dissolve 
gutta percha? I have tried naphtha, but without 
success. A. Gutta percha is dissolved readily by 
benzole, chloroform, bisulphide of carbon, oil of 
turpentine, and the essential oils generally. 2.Will 
it answer for mending rubber? A. Yes. 

(41) J. H. H. asks: 1. Can you give me in- 
formation as to the temperature required to melt 
copper, zinc, lead, iron, and brass? A. Copper 
1990° Fah., zinc 778°, lead 617°, cast iron 2780°. The 
melting point of brass is variable, and depends al- 
together upon the proportion of its ingredients. 
2. How can I make insulated wire for battery use? 
A. Coat copper wire with gutta percha. 


(42) E. says: I have a fine oil painting of 
the Madonna and Child. It is 30 years old; and 
from age and ill usage it has become badly cracked. 
Is there any preparation by which these cracks can 
be hidden or taken out? A.Its appearance would be 
improved by careful retouching and varnishing. 
The taking out of a crack is not possible. 

What kinds of colors are used for coloring stereo- 
scopic views? A. Aniline colors are used. 

(48) 8S. G. R. asks: 1. In preparing glycerin 
we make a lime soap. What is the cheapest and 
best way of converting that into soda soap? A. 
Who makes such a lime soap with glyverin? Gly- 
cerin forms soluble compounds with lime and soda. 
2. What is the best work on the manufacture of 
soap? A. Morfit’s book has a high reputation. 


(44) A. 8. M. asks: How can I make muffles 
for baking a charcoal composition in, to render it 
porous for filtering purposes? A. Muffles are 
earthenware ovens, usually formed with an oval 
top and flat bottom. They open at one end and 
are closed everywhere else, except a few narrow 
slits in the top and sides. 

How is rubber made to retain flock, for piano 
covers? A. The flock is rolled on while the rub- 
ber is in a softened state, by passing between two 
revolving cylinders heated by steam. 


(45) J. M. McC, says: We have a large cis- 
tern under a factory, for the purpose of holding 
rain water for scouring, etc., which has lately been 
filled partially with hard water, but principally by 
rain. After letting it stand a few days, we have 
used said water and it really seems as hard as the 
well water. Please to inform me why this is? We 
are confident that it is more than half soft or rain 
water. A. It is probable that there were sufficient 
lime salts in the hard water to make all the water 
in the cistern hard, when the waters mingled to- 


(46) P. O. T. asks: In estimating the per- 
centage of tannin in bark, leaves, etc., by means 
of protochloride of tin and muriate of ammonia, 
how is the resulting precipitate measured? A. 
By means of a glass-stoppered cylindrical jar, pro- 
perly graduated to cubic centimeters. 

(47) L. A. W. asks: What is the real cause 
of the fulling up of flannel by washing? A. It is 
due to a combination of causes, but principally to 
the rubbing; and where soap is used, this action is 
very much accelerated. 


(48) W. A. P. asks: What is Berlin bronze, 
and how is it applied on castiron? A. The trade 
does not seem to be familiar with the name. 


(49) J. H. P. asks: There is something that 
is put in tincture of iodine, so that, when the lat- 
ter is applied to the skin, it leaves no stain. What 
isit? A. The tincture (so-called) referred to may 
be obtained by adding, to the alcoholic solution of 
iodine, ammonia or hyposulphite of soda. 

What can be put into ink that will give it a fine 
gloss, something like a varnish gloss? A. Add 
some sugar of milk. 


(50) G. B. McD. asks: 1. Are platina and 
platinum the same? A. Yes. 2. If 10 ozs. 2256 
grains silver be melted with 28 ozs.0°014 grains pla- 
tinum, what will the nature of the alloy be as to 
malleability, ductility, and specific gravity? 
What will be the melting point of the above alloy’ 
A. Only a trial will answer this, as the properties, 
etc.,of the two bodies are not found in the alloy. 
8. Can copper be successfully electro-plated with 
steel? A. No. 4.How can I procurea list of dates 
and number of patents issued by the Patent 0f- 
fice since 1858? A. This list will be found in the 
volumes of the SCIENTIFIC AMERICAN. 


(51) P. S. asks: What is ground lime com- 
posed of? A. You probably mean sulphate of 
lime or gypsum, also known as plaster of Paris, 
which is a combination of lime and sulphuric acid. 
Gypsum, which has been dried at a temperature at 
from 400° to 500° Fah , and ground toa fine pow- 
der, has the peculiar property, when mixed with 
water, of recombining with the water, and bind- 
ing or setting into a hard mass. To this property 
plaster of Paris owes its value in the arts. 


(52) J. T. asks: Why does a sunbeam, ad- 
mitted intoa darkened room through a square, 
triangular, or other aperture of irregular contour, 
always form a circular or oval image on the floor 
or opposite wall? A. In case the opening 1s of 
sufficient size, the image will be of the same form 
as the opening; but when small, other rays enter 
besides those moving in parallel lines, and (by 
crossing) approximate the form of the image to a 
circle. 


Observation seems to have given rise to and to 
confirm a theory that the nearer to the hour of 
noon the moon changes, the greater is the proba- 
bility of foul weather; and the nearer to the hour 
of midnight this occurrence takes place, the 
greater the probability of fair weather. On what 





principle is this theory based? A. No satisfactory 
explanation of thes phenomena is given, and the 
accuracy of these observations is open to grave 
doubts. 
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Ata certain elevation, above the lower portions 
of the earth and beneath the summit of the higher 
portions, there is a line termed the thermal line, 
because the stratum of the atwosphere at that 
hight is warmer than the strata either above or be- 
low it. What is the cause of a greater heat in this 
stratum than is found elsewhere? A. The exis 
tence of this thermal line has only been made 
known recently; and until the investigations of 
Glaisher and others are more advanved, explana- 
tions would be mere guesswork. 

Do rays of light from the sun approach the 
earth in straight lines? If they do not, in what 
kind of lines do they approachit? A. They move 
in straight lines until they encounter the earth's 
atmosphere, when they are bent into irregular 
curves by the different refractive powers of the 
various strata of the atmosphere. 

(58) H. C. Z. asks: What am I to use to 
soften hard rubber balls? A. Boil them for some 
time in soft water. 

What can l use to give old books a better ap- 
pearance? A. We do not know. 


COMMUNICATIONS RECEIVED, 


The Editor of the SormmwrTrr10 AMERICAN ac 
knowledges, with much pleasure, the receipt of or 
iginal papers and contributions upon the following 
subjects : 

On Proportioning Gears. By T. A. C. 

On Parasites. By D. V. D. 

On Tides. By E.8. 

On Hard Rubber Thermometers. By J. M. B. 

On Salicylic Acid. By G. H. B. 

On Science and the Pope. By G. R. 

On Dentistry. By 8. B. P. 

On the British Patent Laws. By A. H. 


Also enquiries and answers from the following . 
F.C, R.—T. F. W.—T. H, P.—E. G. W.—J. B. C.— 
W. B, H.—W. G.—O, B. T.—A. R. F.—J, W. N.—T.U 
—F. R.—8.—T. 





HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al 
ways be given. 

Enquiries relating to patents, or to the patenta 
b’lity of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
tt would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 

Hundreds of enquiries analogous to the following 
are set: “‘ Who selis insulated vopper wire? Who 
makes woolen textile machinery (pickers, break- 
ers, and finisher cards)? Who makes horseshoes 
with movable calks? Who makes balanced slide 
valves for locomotive use? Who manufactures 
toy balloons? Who sells platinum, and what is its 
cost?’’ All such personal inquiries are printed, as 
will be observed, im the cosumn of “Business and 
Personal,” which is specially set apart for that pur- 
pose, subject to the charge mentioned at the head 
of that column. Almost any desired informaton 
can in this way be expeditiously obtained, 


(OFFICIAL. ] 


INDEX OF INVENTIONS 


FOR WHICH 
Letters Patent of the United States were 
Granted in the Week ending 
April 13, 1875, 
AND EACH BEARING THAT DATS. 
[Those marked (r) are reissued patents.1 








Air compressor check valve, E. 8. Winchester... 161,900 
Alarm box, fire, McCullough and Anderson...... 162,085 
Annunciator, electric, FE. Gray...............es00+ 162,057 
Arbor, elastic, B. Bannister... ..........6.eseeeee0s 162,010 
By Bs Bo OR coon ccnncesesocobacsoescoctacs 162,023 
Bale tie, J. M. Goldemith. .. ........6.00.ceceeeeeeee 162,054 
Barrels, vent for beer, Hindemyer ¢¢ al........... 162,066 
Bath, electro-therapeutic, J. W. Moliere.......... 162,091 
Bed bottom, J. B. Henion............cccsceeseesnee 161 ,960 
Bed bottom, Owens and Chambertin............... 162.086 
Bedstead, cot, 8. C. Lusk....... ccccccccececccnseee 162,083 
Bedstead fastening, E. Deetz................0.+05 162,089 
Billiard cushion, Held and Bensinger ...... ...... 161.880 
Boller, steam, F. Hungerford.............6. «..+++ 161,964 
Boller man hole cover, H. Collinson............... 161,984 
Bolt, door, W. H. Birge....... ..cccccccscceseeseees 142,017 


Boot heels, etc., burnishing, G. H. Blise.... .... 161,857 


Boot sole metal fastening, @. MeKay............. 162 ,087 
Bottle, T. W. BYMMOLE.........cccccccecsceweeeneees 162,117 
Bottle stopper, A. Christin. ....... ...cce.cseceeees 161,863 
Brick machine, J. F. Clark........0 -ccccccccecceees 162,080 
Brick machine, [, Gregg, JT ........65 csseeeeeeee 162,058 
Bridge, irom, J.B. Hads,....... e-seccccssecsescees 162,045 
Bridge, iron truss, C. Kellogg........ .....«+-«. . 162,077 
Bridle bit, H. Lochard, ..........sccccecceeeeeseeees 162,081 


Bridle winker, J. D. Reid.............sseceeseeeees 161,900 
Brofler, G. BH. BUGS.....ccosccccccccccccccccssesesios 

Brotler, G. D. Dudley.........-.0.cccccveneeesverees 

Buggy top, C. Miller......... 
Burial casket, O. M. Allen 
Burner for heating, gas, A. Ehret 
Burner, lamp, L. J. Atwood 
Burner, vapor, J. Benson. .......... .-cseeeseesenee 
Burner, vapor, J. Q Jaynes 






Burner lens attachment, gas, M. C. Meigs (r).... 6,373 
Butter pail, C. B. Sheldon ..........cceveeceeereees 161 ,906 
Cam, Off, A. WO0d......0.000 seccccccscccesecesooers 162,16 
Cap, J. G. Goebel... 1.0. cesccescccerccrececeeeeces 161 ,876 
Caraxle box, K. 8. Ametin . oo... .ccceccscecenvees 161,922 
Car axle box,d. P Gartom.,............ceececeeeeene 162,061 
Car axle box, J. D. Imboden.............:ccceeecees 162,073 
Car brake, 8. GUZINBET......4. ceccecceecccecceeevene 161,046 
Car brake, J. M. Kelly... ..ic. sscccccsccvceccevceess 161,884 
Car coupling, W. DOPT.........ccccecevccscecsenseees 161,988 
Car coupling, C. Holzner............000.00++ $0 4900 162,067 


Car coupling, D. C. Morrie... ......cccececcceveseee 161,978 





Car coupling, A. E. Rowley .............+.sse0eeee 162,108 
Car coupling, W. G. Smmo0t................006 eves 102,411 
Car heater, railroad, W. B. Hayden..............++ 161,879 
Car, safety passenger, J. T, Worley (r)..... eajace 6,96 
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Car safety step, J. A. Haase ............ 65 eceeeeee A2 Plow, B. 8, Benson..... B duapbessoscvsese poabvosese 162,016 
Car truck, W. Swarthout..... La eiinrdaseesedes ——S Plow, gang, T. M. Nichol...........-.seeeseeesseeee 162,004 
Carbureting apparatus, E. J. Fraser (r) .......-- Plow, gang, J. A. Sutherland............---- = 162,115 
Carpet rag looper, Naylor and Jefferis............. Plow, sulky, L. W. True.........0..-ceees cee neers 162,126 
Carriage axle box. MH. Hammond. .,.......-.+..+++0+ Poker and tongs, J. C. Libe............e-sseeeeeee# 162,080 
Carriage, child's, Stratton and Noy Portfolio, J. W. Eastwood .. ... .......--seeeeeee 161,872 
Carriage jack, J. G. Baker... ...........ss000+ Press for concrete blocks, T. "Cook. peeonseeet 161,867 
Carriage spring attachment, C. 8. Caffrey Press, hay, J. Dugan...... le ea 161,871 
Carriage aprings, setting, T. B. De Forest Press platen, lever, J. F. Taylor...........++++ + 162,121 
Carriage wheel box die, H. Hammond........ .. . 161,956 | Printer’s type case, L. A. Martin............++++++ 162,084 
Cartrid:2 beltand holder, N. 5. Goss............-- 162,055 | Propeller, screw, J. Harringtoa......... . -+-+++: 162,063 
Caster, table, W. F. Collier... ........-.0+e-eeeeees 161,983 | Pulley or gear wheel, reversing, H. W. Sherrill.. 161,986 
Castiog, making molds for, C. Grasser... .......-. 162,056 | Pamp, air, W. H. H. Bowers............. 
GURU Sa dd etdpniconets dncscesees excess 162,001 | Pump, steam, J. Tesseyman............-. 

Chairs, foot rest for easy, P. L. Lambert.......... 161,887 | Pump bucket, chain, J. G. Henderson..........-- 
Cheese vat, A. B. Armstrong 162,003 | Pamp bucket, chain, W. H. Kelly...... evese eecces 161,967 
Cre, Ws TEs ONIN, cdi. cin's cnes sc -v0csbdeseenaceets 162,098 | Pump pitman connection, J. M. Langley......... 161,971 
Clock striking banism, G. Hu. Blakesiey...... 162,018 | Punch, conductor's, O. T. Hungerford ........... 162,071 
Cloth measuring instrument, J.J. deetaned... 161,877 | Punch,metal, D, L. Kennedy.......... ccesdeee sees 161,968 
Cloth measuring machine, J. 8. Gold.............. 161,947 | Purifier, middlings,L. Gathmann...... .........- 161,875 
Clutch treadle mechaniem, A. W. Cram....... .. 162,095 | Radiator, J. Reynolds....... SSSeesoccccocesccnseesse 162,100 
Commode, portable, I. 8. Williams................ 162,131 | Radiator, steam, W. H. Shock..............0+ cesses 161,907 
Cooking and washing, steam, W. Cooper......... 162,083 | Rafting crib, C. W. Tobey ........ ceschducnsooeiinel 162,124 
Cooler, beer, F. Kranz 162,078 | Railway switch, W. A. Weant............ goccoustes 161,918 
Cooler, milk, D, Gurmsey...........++ ce ce sees eee 162,962 | Rain water cut-off, M. Gmeiner.,..... .....--.++ - 162,088 
Cooler, milk, A. P. My@re.... .< cccsssceeseceeseee 161,979 | Rake, horse hay, J, E. Wisner............0.0s0000+ 162,182 
Copying press damping box, W. J. Purcell....... 161,898 Retrigavatet Ws Pi. Dae iccs o6ccces covcecccces 161 ,928 
Cornice, window, T. H. Dibble..............-+- .. 161,849 | Regulator, ete., steam pressure, J. E. Watte..... 161,917 
Corsets, manufacture of, C. Gahren........ .. 162,050 Rocker, child's, A. Schoeninger..................+ 161,905 
Cotton cleaner, McCauley and Crowson .. 162,086 Roundabout, J, C. CUME.........cecereceeeceereees 162,032 
Cotton gin rib, E. R. Tramimeil................00+ 162,125 | Saddle, gig, A.Ortmayer_ 

Cotton openers, beater for, J. E. Crane........... 161,863 | Sash fastener, T. J. Carroll.. 

Cultivator, J. N. Bashaw...... Sedvsdhuctese 161,955 | 5@8h fastener, J. K. Clark.. 

Cultivator, J. T. Henderson......... = 161,882 Sash fastener, yO RS 

Cultivator, R. M. Melton (r) .. 6,379 Saw mill, cireular, F. M. Covell........ : 
Cut-off, raln water, M. Gmeiner............. ..ee 162,053 | S8W mill, cirowlar, J. W. Miles........0.00s0ecerevee 
Catter, matching, A. Strett.................. ... 162,114 | Saw set, R. J. Granville...... eoceseese Sevecvees : 

Cutting iustrument, J.G. Baker... . 162,00 AE is Fic Be Mins x00 coconden bs ecceus 

Dental articulator, C. D. Cheney 161,931 | 8aws, handle for cross-cut, W. J. Boynton... 

Dental flask, C. A. White.....5.....cs00e00+- ... 162,129 | Seales, H. T. Budge.............. sinneneseivases 

Dental pot, C. A. White... .c..i...cccseceseceeeeees 162,128 | Sewing machine, C. H. Palmer.............++- 

Desk for chairs, writing, Park and Woodhouse .. 162,097 | 5¢Wing machine cover, R. W. Whitney....... 

Desk hinge joint, C. H. Presbrey.................. 162,099 | Sewing machine hemmer, J. W. Robards......... 162,102 
Dividers, lead holder for, 8. L. Fox ..e. 162,048 | § 1€ar8,button hole cutter,etc., Carter & Rhoades 162,0:9 
Domino, C. M. Hyatt.........cscsecercsenceeegeeeess 162,072 | Sheet metal measure lip, A. Cummings............ 162,087 
adit, WO. MONE Sle eins: ,occrssnnscedussvasies 161,965 | Sheet metal threaded collars, A. Taplin - 161,912 
pint end canes Sedaannin. WE. le, * s62.o11 | Shoe last block lock, F.J. Davis .........e000+5 162,088 
Drawing board, W. ®. 0: Peabody....... _... 161,982 | She shave, D. Harrington..............-..0++++- +++ 161,958 
Dredge box, F. Mather...........csescecceseeseesers 161,891 | Shoes, cork sole for, C. Thackerey........ Weeseceee 161,994 
Drill, rock, W. W. Goodwin............cccee0ee00s 161,948 | Signals, operating and locking switch, 8.H.Finch 161,940 
Drying eee. S. T. Swasey 161,990 Skate, J. D. Kellogg, dP........0002.-scecvecccscees 161,888 
Eas ring, A. 8. Baker....... .... 161,853 Sower, seed, J. W.Talley...........-006 sesee sve» 161,991 
Earth closet, i. H. Synge... Kost 162,116 | 5P8rk arrester, Humphreys & — teens +++ 162,070 
Electric machine, magneto, M. G. Farmer....... 161,874 Spice box, W. A. Wicks............+.+. 09 edb; e0bee 162,130 
Blevator, J. W. Melithe.......c..se0..cssseseesesees 161,29 | SPtke, C. K. Marshall..............0. seseeseeeerees 161,975 
Emery grinding machine, Gunn and Wells... .. 161,951 | 5P!2mimg machine spindle, J. H. Le Moyne....... 161,888 
Engine and meter, rotary, J. A. Stenberg........ 161,909 | 5P!mning ring blank, Forehand & Wadeworth..... 161,948 
Enginv cylinder, steam, J. E. Taylor... .......... 162,120 Stalk cutter, J. Y. Eckman........ peotbathine eeeess 161,873 
Engine, portable steam, F. F. Landis.. 161,970 Steam and air brake, Burt & Little.............. «+. 161,927 
Engine valve gear, G. H. Keynolds,............ .-. 162,101 | Stocking heels, re-enforcing, A. C. Carey........ 162,028 
Eyeglass, 8. 0, Burbank ......... niusiene 162,025, 162,096 | Stone, blocks of artificial, T. Cook........... ++ 161,866 
Fabrics, straightening, I. E, Palmer.............. 161,896 ei. socting, J. a SmeEdey...00004 #). vocneaney 161,908 
¥eed-cutting machine spike, G. W. Lee........ .. 162,079 Stove, gas, E. L. Vergurson........... ...seccseees 161,916 
Fire brick, compound for, H. M. Thompeon... .. 162,19 | StOVe, wrate, J. Young........ .....-.2ee-eeeeeeeees 162,136 
Fire extinguisher, C. L. Delmage.................. 162,041 | Stoves, magazine fireplace, 8. B. Sexton. .162,107, 162,108 
Flat iron heater, W. Cooper..............sscceseces 162,084 Stove pipe shelf, M, H. Harman.................... 161 ,878 
Flooring, ornamental wood, R. Fenn.............. 162,046 Seinen one Ww. So tg . ee 
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Fiatiog treo, C. ©, Bevery. oe sowie: WE Sah an leer emblned. TY, Witae.cccs 11:90 
Food, preserving, H. Gahn......... SRE 161,944 Table, ironing, E. J. Wolfrom... ......:seseeesseees 162, 12g 
Furnace grate, C. H. Barrieon.......-.cecss0s0-00e 162,064 | Table slide, extension, J. O. Frost........ 

Furnace, heating, W. E. Wo0d....cse cssscesseees 162,195 | Thill coupling, H. A. Luttgens.......... te 

Game apparatus, D. J. Pierce .......0...cecee--00s 161,983 | Thi coupling. D. W. Thomas... ....+-+++++ oe 
Garments, elastic seam, H. A. Blanchard......... 162,019 Tile, ornamental wood flooring, R. Fenn. Rene Ghee 

Gas by electricity, lighting, 3. Gardiner, Jr. (r).. 6,377 | Toaster or broiler, wire, Ayres et al. (r)........ vs» 6,871 
Gas regulator, M. ©. Fisher..........ccc.cccce0 sees 161,941 | Tollet caster, 5. W. Babbitt............ steseeeeeeees 142,006 
Gav stove, E. L. Vergurson.... 161,916 | TODS, fire, L. Hoimes.............. 

Gate, farm, M. Gunshenan.............00. ..-e00e- 162,059 | Tool handle fastening, W. M. Fisk.......... 

Glass, working, B. F. ChAse...........00e<sseeseeee 161,961 | TOY Bun, Shaw & Smith......... 0... seeeeveeeeeeees 

Grate bar, G. D, Putnam............ 62 cceseees oes 161,8¢9 | TOY gymnast, W. L. Hubbell.............-...-000+ 

Grate for stoves, J. Young..........ccecsceseceeess 162,196 | Toy watch, P. Bomfils....... 5....020ceeeveees 

Grate for stoves, furnaces, ete., W. Stout........ 161,911 | TT@P. animal, G. W. Browm........ 0... cc.sce sees 
Hammer drop, H. Hammond.................-..0.++ 161,94 | Trunk fastening, 1. W. Valance.............. eeeeee 
Harvesters, J. P. Mawny (8).........00. sss. 6,983 | Tuyeres, blacksmith's, V. R. Taylor... 

Harvester rake, J. T. Appleby 161,002 Type case, printer's, L. A. Martin...... 

Harvestet rake, A. Palmer............0+-ecc0-ce000s 161,981 | Umbretla, W. D. Horton...........,cceeeeeeeesees 
Harvester wheel, M. L. and J. M. Kellar......... 161,966 | Vehicle wheel, E. Hall..............+. 

Hat bodies, stretchipg tips of, F. C. Taylor....... 161,992 | Vehicle wheel, ie PP eeis onccecccacchhusconael 

Hst holder, Shaw and Yaewer............ ......... 162,109 | Vehicle wheel clamp, D. H. Tuxworth........ +++ 161,997 
Head block, Perry and Dwight — ......-.0---.0+5- 161,897 | Vehicle wheel hub, Rouse & Stoddard = ......... . 161,904 
Heater and dryer, T. Cook ......0.....6.6secceeeees 161,865 | Vehicles, sled runner for, T. W. Porter........... 161 , 985 
Heater, railroad car, W. B. Hayden............... 161,879 | Velocipede, J. J. Bally..........cccccccceeserseees . W194 
feel and sole trimming machine, G. H. Bliss..... 161,858 | Ventilator, Stevens & Moree.... 

Hook, clasp advertising, N. ©. Wilcox.......0..+. 161,91" | Vermin, killing, T. 8. Chureh 

SE OUNNG Te Gi inseneicdescs acovcecnsanatans 161,93 | Vessel, marine grain, W. & J. Ingiis..... oe ecveves 162,074 
Horse yoke, Stratton and Olmsted,.... .......... 161,908 | Vise, W. Orton .......ccccccescoe senseseres 162,069 
Horses, ete., quarter boot for, J. P. Gilbert...... 162,052 | Vise, bench, J. M. Poore...............+0- 161,984 
Horses, detaching, 5. Wetkert............ .....es. 161,998 | Wagon axle skein, R. 1. Azbill........ .. 162,005 
Horseshoe, D. Carey.........0.. ccceceseees .. 161,860 Wagon brake, W. HH. Barrows........ccsccccoccccce 162,012 
Ice manufacture and machine, Martin and Beath. 161,976 | Wagon brake, L. B. Morgan.... 162,092 
SoM, C2 MOI oes is cc cavsunnerasoesncnscss 161,926 | Wagon seat, S. Gilzinger....... 161,945 
Insects, switch for killing, 8. A. Dorrizon ....... 161,370 | Washing list, G. Lamb.. ......... _ 161,886 
Iron into steel, converting, S$. G. Flagg........... 162,047 | Washing machine, J. R. Barnes.. +++ 161,854 
Jack, tydraulic, E. M, Dudgeon.............-..--. 162,044 | Washing machine, 8. J. Morey.......... wes 161,893 
Jnek, lifting, H. Brookemifh..............0.-...0.. 161,925 | Washing machine, Spangler & Reich............... 162,112 
Jack screw, C. K. Marthall.........cccccccecccoees 161,974 | Watch epring equalizer, C. Hanson........ eeeeeeeee 161,957 
Jewelry bezel die, C. Knapp.............0.-eee-e 0s 161,969 | Water closet valve, GR. Moore..... 161,977 
Journal for balance wheels, T. Yan Dyke... .. 161,915 | Wind wheel, Edwards & Huntoon 161.938 
Kiln, brick, S. DD, Radey (7)... ........sce-ccoeseeeeee 6,350 | Windmill, J. Hall.............seseeee oe 162,062 
Kpife, welt, W. R. Burton.............. 26 eeeeeees 162,013 | Wire twisting machine, A. De Mestre... soee 162,042 
Ladder, step, Isaacs and Halliday........... ...... 162,075 | Yoke, horse, Stratton & Olmsted.......... socnwee « 161,998 
BG GI iss de voce cncceseagsges vevess 6,374 

Lantern, 8. H. Miller....... ....... seeepedesiswers RMD DISCLAIMER FILED. 

Logs, moving, A. Rodgers. ........-.cccseccecsecees 161,908 

Lvom let-off, H. A. Remingtom.........01..... +. 161,901 2,69.—PanesRvine Favre.—D. Mesord, Norweik, 0 
Loom let-off, J, Turner, .......--.sceccceceseessnees 161,996 DESIGNS PATENTED. 

Loom shuttie, J, H. Le Moyne....... ......-4000-+ 141,972 

Ment cutter, J, H. Hollinger.......ccc..ccceneeeeees 161,061 | 5:20» 8,261.—Learuee Bren Back.—W. 8. Humphrey, 
Meat, fish, etc., preserving. AJA, Talt....... .... 162,119 Leneingburg, N. Y. 

Metal, anti-friction, T. Harrington — ....... .... 162,065 | 5:2%?-—Reriecron.—C. M. Murch, Cincinnati, 0. 

Milk conductor, E. Macy.... .....-. ge EES See 161,299 | 9253, 8.24.—CaserweRe.—F Bosworth, Providence,R.I. 
Mill borrs, fron, J. G. Baker. .............0.ceceneee 162,0¢5 | *265 to 8,268.—EMBROIDERY PaTTERNs.—E. Crisand, 
Mil feed regulator, Keaworthy and Vanmeter... 161,895 New Haven, Conn. 

Molding machine, J. Hartzheim................. .. 161,959 | 5:209.—Prez.—A. J. D. Henszey, Ashland, N. J. 
Mowing machine, W. Lorey..........-+0<++ .. 162,082 | 5-270, 8,271.—OrL CroTus.—C. Meyer et al. Bergen, N. J 
Mowing machine, J. P. Manny (?) .. ......... . 6,971 Ve eas 

Wes Dedke, We, COMMER. acide sc beiccsedscccccsce .- 162,096 TRADE MARKS REGISTERED. 

Mat lock, W, C. Gould..........+.+. -+eeee 161,949 | 2,982.—-MowgR & REAPER.—Adriance & Co.,Poughkeep- 
Organ cetion, reed, P. J. O'Neil -» 161,894 sie, N. ¥. 

Palland lamp, dinner, G. W. Aldrich........ « 161,921 | 2,968, 2,364.—Soar.—R. W. Bell & Co., Buffalo, N. Y 





Paper, bleaching jute for,G. W. Dubuisson...... 162,043 
Peg cvtter handle, W. R. Barton............ 162,014 
Pen, fountain, G. Baader...,.......-+.+++ ~ 161,933 
Penetl and crayon holder, P. D. Richards... -» 161,902 
Pencil sharpener, slate,G. W. Choate........ .. 161,862 
Plano stool, 8.8. Schindler..................- «+ 162,106 
Planing machine, D. L. Toppau.... 161, 9% 
Planter, corn, J. Campbell (r)...... 6,872 
Planter, corn, L. Seofield.......... ae 162,106 
Planter, hand corn, J. W. Cleland.. ped 161 , 982 
Piste and cutter, pie, W. A. Manat... rh Spot 161 890 


2,5%5.—Harpware.—Clark & Co., Buffalo, N.Y. 
2,36.—Wuisky.—A. H. Gillette, Syracuse, N.Y. 
4 967.—Paren.—R. J. Harp, New Orleans, La. 
298.—BitTexs.—J. A. Jackson & Co., St. Louis, Mo. 
2,99.—Mrprornes.—E. F, Kunkel, Philadelphia, Pa. 
2,370.—ConseT STEEL.—Lessey ¢t al,, Philadelphia, Pa. 
2,871 to 2,873.—Wuiskigs.—T. E. Moore, Shawhan, Ky. 
2,914.— ET0.—Porter et al., New York city. 
2,8%.—MEDICINE.—F. Spreen, Pitteburgh, Pa. 
28% .—J“ZWELRY.—Thayer Jewelry Co., Astoria, N.Y. 
FT, 2,378. —Corsets .—U . 8, Vorset Co., New York cityé 








Awerican. 


2,379.—CcTLexy.—W. Brokhabne, New York city. 
2,380.~Mepricrnr.—E. R. Burnham, Chicago, Ii. 
2,881, 2,382.-Maenzsr4s.—C. Phillips, New York city. 


SCHEDULE OF PATENT FEES. 











On appeal to Examiners-in-Chief. sdsielaeseediata 
Un appeal to Commissioner of Patents...............820 





On application for Design (14 years).... ......+.++--. 880 


CANADIAN PATENTS. 


List oy PaTENTS GRANTED IN CANADA, 
Aprit 10 to 16, 1875. 


4,608.—T. A. Edison, Newark, N. J., U. 8. Quadruplex 
telegraph. April 10, 1875. 

4,609.—Wm. Josleyn, Upper Bedford, P.Q. Combined 
grain separator and fanning mill. April 10, 18%. 

4,610.—M. A. Johnson, Rochester, N. Y., U.S. Lamp 
chimney protector. April 10, 1875. 

4,611.—J. H. Weare et ai., Cincinnati, 0., U,s8 
ous cooking vessel. April 10, 1875. 

4,412.—C. G. Imlay, Philadelphia, Pa., U.S. Fare device 
for street care. April 10, 1875. 

4,618.—H. Aitken, Falkirk, Scotland. Making fllumin- 
ating gas. April 10, 1875. 

4,6144.—P. Charland, Stambridge, P.Q. Movable roof. 
April 10, 1875. 

4,615.—E. Glendilien, Owen Sound, Ont, Force pump. 
April 10, 1875. 

4,616.—C. Clamoud, Paris, France. 
generator. April 10, 1875. 

4,617.—C. Wheeler, Jr., Auburn, N.Y , U. 8. Cutting 
apparatus for harvester. April 10, 1875. 

4,618.—P. Schofield, Philadelphia, Pa., U. 8. Sceam 
gage cocks. April 10, 1875. 

4,619.—J. F. Cole, Sophiasburgh, Ont. Motive power 
for churns, ete. April 10, 1875. 

4,620.—8. E. Griscom. Pottsville, Pa., U. 8. Millstone 
dressing machine. April 10, 1875. 

4,621.—W. 8. Sampson, New York city, N. ¥., 0.8. 

*¥urnace orkiln with central draft fine. April 10, 1875. 

4622.—C. C. Parker, Aylmer, P. Q. Potato digger. 
April 10, 1875. 

4,623.—E.. Bartlett, Renfrew, Ont. Potato digger. Ap- 
ril 10, 1875. 

4,624,—J. Elliott, London, ‘int. Straw and hay cutter. 
April 10, 1875. 

4,6%.—J. P. Abbott, Cleveland, 0.,U.8. Hanging de- 
vice for eaves troughs, etc. April 10, 1875. 

4,6%.—J. Cowman et al., Rochester, N. ¥.,U.8. Arti- 
ficial marble and ornamental stone. April 10, 1875. 

4,627.—J. McKenzie, Kincardine, Ont. Churn, April 
10, 18%. 

4,628.—Wm. W. Ingraham ¢’ a/., Chicago, I)., U.S. 
Grain scourer and separator. April 16, 1875. 

4,629.—J. Matti ch y, Ont. Alternatiag 
screw power. April 16, 1875. 

4,630.—L. H. Hébert, St. John, P. Q. Cultivator, April 
16, 1875, 

4,631.—L. H. Hébert, 8t. John, P.Q. Mowing and reap- 
ing machine table. April 16, 1875. 

4,682.—D. McCullough, Kemptville, Ont. Axle oiler. 
Apri! 16, 1875. 

4,083.—Wm. Bowes, Pinkerton, Ont. Windmill. April 
16, 1875. 

4,634.—T. De Witt, Chatham, Ont. Plow coulter. April 
16, 1875. 

4,6%.—James E. Wisner, Friendship, N. Y.,U. $. Horse 
bay rake. April 16, 1875. 


AMivertisements. 


Back Page - « « « « = $1.00 a line. 
Inside Page - «- « - - = 75 cents a line. 


Engravings may head advertisements at the same rate 





Inodor- 


Thermo- electric 











early as Friday morning to appear in next tasue. 
FS ny pn ena OF STEEL WATCH 


Keys 
THE De DUEBER WATCH CASE M’F'G CO 
181 W. 4th 8t., Cincinnati, Ohio. 


¥ SMALL MILLED MACHINE SCREW# made 











to order. Samples and price list sent free. 
CuRTIS M'F'e Co. West Brattleboro, Vt. 


ELECTRICITY: 


Its Theory, Sources, and Application. Lf Joun T. 
SPRAGUE. 8vo, cloth, with wings, 

Contents :—Iatroductory, fe sctonel Elec- 
tric - 4 Galvanic Betteries. Measurement, 
Conductivity and Resistance. Current, Electromotive 
Force, Electrolysis, Electro- Metallurgy, Dictionary of 

rms. 


HANDRAILING 


Cut Square to the Plank—Without a Falling 
Mould, As discovered and taught at the Mechanics’ 
Institution, Liverpool, by a, me age 7 
er. Containing seven p) with 

instructions for working them, ‘at ae praet — hy the rf 
thor. in London. Liverpool, and anehester. ay 


: MINING, 


é Practical Treatise on Coal Mining, by GEO 
figrea of Pi a To be completed in Twelve Monthly 











rts, of royal 4to, illustrated by 6 tea of 
pS oh spores wnt? 2: "wi be gh SZ, ach. Par’ te 1 and 2 now 
ready. vided into Fifteen C! 
ters a6 po dn = Geology. 2. Coal, 6 
mode of occurre composition and varieties. 3. 
Searching for Coal, "4. Shaft cmees, 5. orkings, _ 


Levels, or Narrow Work. 6. os 


rg te Coal. 8. Han indi " 
age. oe’ Welle ae 12. netdental Opera m 3 aot is 
Characterintin of the Coal Fields of Great B Britain and 


E, & F. N. SPON, 446 Broome Srreet,N, Y. 


IX RIGHTS OF INVENTION FOR SALE, AF 
S preliminary examination. H.J.MOORE, aE hing 








{May 15, 1875, 


ae Li, OF INVENTION LEGALLY ESTA 
itor REDMOND, Rochester, N. Y., and 


senor AUST meaie OXED BARREL 


U 
i operatioi Ay ee pay one in 
cent over ™ best oppo- 
nents. All asking wanton Rersect eh satisfactory. 
his machine on royalt: 
e Eastern, Southern, Middle, & & West- 
era States. D. hk Rice, M'f' rot Atwater st.,Detroit,Mich 


H. STRAIT’S 


Improved 


PotatoDigger 


. For Territory, or its 
= local manufacture in 
= the U.States and Can- 


ad 
H. prRAlT 
ee Ree A: MR Gr 4 Troy, N. ¥. 


MALL ‘ENGINE ‘LATHES AT UNHEARD-OF 
Prices. Send for Guest. 
. SHAW, Lyons, Iowa. 
Removed from Cordova, um 


ATENTED BY C. SAUER, SAINT PAUL, 

M an Adjustable Iron Hame, whereby the 
same hame can be raised u — a 16 or 2 ineh Collar. The 
Draft Eye 6 Line Terret being in their proper posi- 
tions. ¢ right to manufacture the Hames or the Pat- 
ent for Sale by the Patentee. 














a FOR BRIDGE CONTRACTORS, 
Committee is now ready to receive Bids 

ifications (both for Wooden and =o se 
as to ands ne the kind as to durability and cost) for a 
new Bridge across Spoon River at Ellisville, in “the 
County ot Fulton and state of Illinois; the Span will be 

feet lo All communications should be ad- 

dressed to D. SH cKLER. ee. ml. 

Dated this 26th day of April, 1875. 





FRA 

















isesnosos, a MERIAM & CO., 

Manufacturers of the latest improved Patent Daniels’ 
Ros cengates, g, Motuaing, Boring Shaping, Vertical 
Scroll. Ba lout Cut-off nd"Rip-scw Machines; 
, es, 
Post eg eat ata cad cs I 
Wood- wor! wetory We and price lists 

ed Ee — 
101 Liberty Beseote ow New "i 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 


Cold Rolled Shafting. 


BARGER, PULLEYS COUPLINGS , BELTING, &e 
&c. Send for Ilustrated Catalogue an 


GEORGE PLACE zc CO.. 
121 Chambers & 108 Reade Sts. N. ¥. City 








PATE . 


OLD ROLLED 





SHAFTING. 


sue face — this bar 4 
truer to gage, than an 


+ ® finer finish, and ‘is 
other in use, renders it 4X Ge yf eoonomica 
We are also the sole manufacturers of the CELEBRATED 


furnish Puleys. . Hengere 
etc., of the most approved styles. Price list 
licat! JONES & LAUGHLINS, — 









wes and &rd Avenues, Pittsburgh, Pa. 
ms ji 8. Con tae i 2 Siifuing’ “3 ana ror sale by 
GEO. PL ED. PLAGH & 0b «121 Ch Chambers street. i. Y. 
ene: Wis. 
Model Engines. 
Complete sets of 
Castin 





— for making 


dy hy . bore, 8 in. stroke, price $4; 
price $10, same style as cut. 


atte: i ey ~- 
Eureka Foot "Lathes onl 6 Dol 


ear eels and 
Parts of Models. All kinds of Small Tools and Matert- 
als. Dlustrated Catal e Free 


GOODNOW & WIGHTMAN, B Cornhill, Boston, Mass. 


EAGLE FOOT LATHES, 


With Scroll and Circular Saw _ Attach- 
paging Le Slide thes, Metal rocks. é et also Small 




















_— and every too! necessary for the Am- 
ateur or eg Send for 


WM. L. CHASE & CO., 
% & 9 Liberty St., New York. 


aoa AND DRAINAGE MACHINES 

urnished at a moderate cost, cutting ditches of 

any width and depth in und free from stumps and 

rocks. Machines worked by from four to six horses,and 

two men will do the labor Of fifty men a day at least 
State and County Rights Sor Fale: 


PH BROTHERS, 
111 Broadway, New York City. 


= Agere mp aewesamnens 
oben Fenty ees ee 















ws ARMSTRONG 
THE™ IMP? DLIME CATCHER RM none 


N TCHER. 
wat ES aa 4— hine made to 
for ove gteam o> with partitions 

‘or over and under currents to purify 
water and Burlaps scree Se. 
any impart ——— ~y ente 1s =. 


arg Pr 
“Fee paren and circu- 
M. KNIGHT, 
mANUT eae. Dnio, 





PERFECT 


NEWSPAPER FILE, 
The ease Foose File, for 


pres ieee, boi 











prolerve the pepee 
Address MUN & CO., 
Publishers “Sommrrrrto Amuaurcan. 


a BOSTON, furnishes all kinds of M ie 
A. a Mechanical Supplies at popular prices. 





Res na) -Btackine hep, for he peneinowes 
of Wood-w 


ee me 


bg mr FOR SALE—Or or Royalty.—A Gang 


inmber, “he 








aa eee Spe N.Y, 


















May 15, 1875.] 
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FOR PRACTICAL MEN. 


Our new and enlarged CATALOGUE OF PRACTICAL 


AND SCIENTIFIC BOOKS—9% pages, 8vo.—sent free to | 


apy one who will furnish bis address. 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 
406 WALNUT STREET, Philadelphia. 
—_—o-———- 


Valuable Books 


on 
Heat, Steam, and the Stoam/ ex 
Engine. 

BURGH.—A New Work on Modern Marine - 
pooteg, ng, Spplied ' to Paddie and Screw srepuemre. Pa 
lu colored plates, contributed "Lye 
b= ~~ 4h... firms in England and spncueningyl vel. 
BRO, ¢ MOTD, ccovccesccccvcascocsovccstcocccvceocccs 00 

WEIN UB r ccscccs0o6ccusbeeesbccceces Gasecescd .00 

BURGH.—Modern Compound Engines; being s 
Supplement t> ‘‘ Modern Marine Engineering. Sf 
large foiding plates, 4to., half morocco $9 oo 
BURGH.—A Practical Treatise on the Condensa- 
tion of Steam. Royal 8vo.,. ilustrated............. $10.00 


BOURNE.—A Treatise on the Steam Engine, in its 
various applications to Mines, Milis, Steam Navigation 
Seawege 6 and Agrees ture. ‘sth edition. Ulustrated 

pOURNE._A Treatise on the Screw Eg 
Screw Vessels, and Screw ‘ines, as adapted for Pur- 
poses of Peace and War. I! ustrated new edition. 1 
VOL. 460., CIOER. .crcccccocscccccccccccccccscocvcnseves $30.00 

BOURNE.—Recent Improvements in the Steam 
Engine, being a Supplement to the ** Catechism of the 

am Engine’ $1.50 


soda Practical Treatise on Heat, as Applied to 
the Useful Arts. Illustrated by 14 plates, contain’ 
L1G AMOULCS. WRG........000 cocccccvccsscces covesves s. 

BURGH.—Practical Rules for the Proportions of 
Modern ge and Boilers for Land and Marine oe. 
POUSS. TREO., CIOUD......ccorcccvcevecccceccceces. cece #1. 

BURGH.—The Slide Valve Practically may 
GREE ocgb. 0c ccveeec csccecccccccccodscocccéacsedettoond $2.00 


CAMPIN.—A Practical aie on Mechanical 
Engineering ; comprising tallurgy Mouldin on 
in, goth Tools, Workshop Machinery. Mechan 
eal Manip tion, Manufacture of Steam Engines, -- 
8vo. LIliustrated with 29 plates and 100 wood ¢ i 


COLBURN.—The Locomotive Engine. Including 
adescription of its structure, rules for estimating its 
capabilities. Illustrated. 12mo 1.25 

HOOD.—A Practical Treatise on Warming Build- 
ings by Hot Water, Steam and Hot Air, on Ventilation 
and the various methods of distributing Artificial 
Heat, 1 Vol. 8¥0., CIOUN.......cccccescceeccceseeeeee $5.55 

MAIN AND BROWN.—The Marine Steam Engine. 
With numerous illustrations. Ini vol. 8vo........85.00 


MAIN AND og dg —The Indicator and Dyna- 
mometer. Wit eir Practical Applications to the 
Steam Engine. ‘iluetrated. BVO......ccasvccsccecces 31.50 

MAIN AND BROWN.—Questions on Subject 
Counected with the Marine Steam Engine and Examin 
ation Papers, 12 vol. imo., cloth $1.59 

NORRIS.—A Handbook for Locomotive 
and Machinists, comptnna the 
lations for constructing = manner of 
valves. ifustraved. = cloth 

ROPER.—A Catechism of High Pressure and Non- 
coutenting Lg Engines, | ingading the Motetne, 

uD , a ment Steam 
Engines and and Steam Bo ers, With illustrations. en 
bound, tUckB,.......csec0- eevee 

Pa wires of the Locomotive, tncinding’ 
the Construction, , Bunning, ap d Manage of Loco- 
motives apne one filers. With siidecrations. Ful 
CORE, Ts ds ccwnenccocscccchdcececdeuseuteecnooses 2.50 


Steam and the ‘Steam Engine. 12M0.........+.+0+++ $1.25 


va —The Modern Practice of American 
acpi ts and pincers. including the Construction, 
Appl ication, and of Drilis, Lathe Tools, Cutters for 
Boring Cylinders, and Hollow r Work gen erally. with the 
most economical! 8) of the me, be verified 
by actual practice at the lathe."t the vise, and on the 
floor, together with —_ 
of manufacture, team engine, bo bollers, gears, belt- 
ing, etc. % coaravings. TREO. ccsceccvesces cvcces $2.50 
WILLIAMS.—On Heat on Steam; Embracing 
new views on V mgetiantien, Condensa tion and Explo 
sions, Illustrat 5 
A Select List of Books on STEAM AND THE STEAM 
ENGINE, with prices, sent free upon application. 
The above, or any of our Books, sent by mall, free 


0! tage, at the abiation 
Gar ve 4 TLoGcE OF PRACTICAL 


wand e 
AND SCIENTIFI Cc 96 pages, Svo.—sent free to 


Ks 
any one who will furnish nis adaress. 
HENRY CAREY BAIRD & ©0O., 
INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 
406 WALNUT STREET, Philadelphia. 








HAP 4t MILL—Saves she labor of 3 men. 8. C 
HILLS, 51 Courtlandt “Se, New York. 





PLANING AND MATCHING 


BENTEL, MARGEDANT & CO. 


EL ANEEEL LON qv Rana. 








Chemical -- ere Productions | ies 


e kel {Salts, Man- 
Acid, Nic sy ae 








/NIAGARA STEAM PUMP, 






Scientific 


the world. Send for Catalogue to 


London, Paris, Vienna, and Berlin. 


American, 


FIRE PROOF SHUTTERS. |..> 


CLARK & 00'S SELF-COILING ROLLING STEEL SHUTTERS (Burglar Proof), For Store 
Fronts and Rear Windows, require no machinery or balance weights, and can be 
ng Wood Shutters for Stores and Dwellings. Thousands are in daily use, and are acknowledged the best shutters in 





pplied to any opening; also Roll- 


JAMES G. WILSON, Manager, 


218 West 26th 8t., New York, and at 








rHE 
TRADE ENGINE. 
—o—_ 
Noiseless in operation—Perfect 
az pny — lia light parte 


=e ars to dito give the the hight 


“Woven = any 
sem! - nome ‘mm Ue 
exkend for Price List and Ctr- 
fieewcan & HERCHEL- 


RODE M’r’a. Co., 
Dayton, Ohio 


yy Ly SD, $, 22) [aiAVes 


S8awine Macurne. 
BADEN REVOR & cO., LT N.Y. 





BLAKE'S P 
Stone and Ore Sreaker 


Crushes all hard and brittle substances to 
any requ ww. any kind of 
Stone for Roane an or CONCRETE, &o. 
Address BLARE CRUSHER C 
New Haven. Conan, 





EVER-BLOOMING ROSES, 


et ey es POT PYANTS. sent ately by by mail, Post F 


Descriptive Catalogve.® eRe 
& CONARD CO., Rose Gro wers, 
West Grove, Chester Co., Pa. 


QUIDE TO Aiasr teckotmepreceonoring 


Peon ee 


een alt 10 canta we THE CRION ther with «fl aan 
nate Newark, x. 


PE & MAXWELL DEG 0O0.°S 
nyse BOILER. TEED PUMPS 
the most Ry ~~ and low- 
iced Steam gam Fsmpe offered. & 5d Lists on 
app ication, from Office and Steam rks, Hamil- 
ton, Obto. an Chicago, Il. ; ao, Ohio. 


isso Rae sf Sth ee x etetacoe 
$ 


A WEEE to Male ana nts, in Soe 
reany. a“ NOTHING my try f Particula 6 
- VICKERY & CO., Augusta, Me, 








OTIS, BROS. & CO 





No. Ses BaoaDwar. NEW YORK. — 





can ‘sell these First-Class 
Pianos for Two Hundred and 
Ninety Dollars, because we employ 
no agents and allow no discount te 
dealers—they swindle you ont of 
more than twice the cost of all 
Pianos. Durivg the past 7 years we 
have sold our Pianos to over 1,000 
families, in_every section of every 
State and Territory in the Union. 
There is not a county, or a prominent 
town where they are not in use, and 
bundreds of smal! towns everywhere 
also have them. If you will send for 
our Catalogue, containing 15 solid 
columns in fine type, of the names 
and residences of prominent citizen 
including members of Congress an 
many influential and wealthy bank- 
ers and merchants every who 
are using our Pianos—you will be 
sure to find some of them at your 
very door, in your own or some 
adjoining town, where you can sce 
and try our Pianos. 

We send them anywhere within 
1,000 miles of New York for 10 days’ 
trial and if not satisfuctory no pay- 
ment is required. 

— are a responsible incorporated 

ny, and refer by _— os 
the | hemical National Bank of 
York City, which any Bank ‘pele United States will satisfy 
you is by far the strongest Bank in America. We make this 
statement to prove that our 5 years’ warrant guarantees our 
Pianos to be fully equal to any Piano in the world at any price 


need the U 






"WROUCHT 
Been, 
7 ee: & G/ROERS 


[ae cae Union Iron Mills, Pittsburgh, Pa. 


to our im {sy Fe Hy rela Gindere 
pomoownt vee Gerween the em 

















mea TIFST_ ppcaucomarta 


sent post-paid for 10 cente. a 





Stcrrevanr 


Sept. 15, 1874. 

To whom IT MAY 
CONcERN.—<W 
. 8. Pianos 
ii for the past six veare 











wees 
wien th Humpt 
NNER, Tifa, 0 Ohio 


We have two 
of them in our 
public parlors, 

In onr opinion 
there is no Piano 
more durable or pos- 
sessing superior musi- 
cal qualities 


LEWIS & GEO 8. LELAND 


e have 


Please write us, and you will receive not only our Tlnstra 
ted Circular containing full particulars, but also a written 
reply to all questions from some officer of our Company in 
person. Please state where you saw this notice, ( 


YORTABLE 8 STEAM ENGINES, ‘COMBIN 
ing the —+a--- of efficien durability and econ 
with the m um of 


They are 
i a favorably BH — A Ge being in 


ete arr ia CO.. Lawrence. Mass 


Planing 6 & ‘Matching, 
Sonn Sear bounce BS oe 





ben: Y. City 





VAClelen es. RIES > 
Nt AKESs 4rEAM PUMPS 








DUES sittin ai tees. sais 


STENCIL cat complete ourrite i tor ¢ r Clothing Ste 


frogs to (as Gy» Gand” for, ctaiogoe apd sample 


ameecrrs SALE OF HORIZONTaL 
Vertical Steam Bngiees. Also new and second 
baud Mochinict's Tools. Send for circular at 
THE YALE [RON WORKS. New Haven, Conr 














With our fine iene petpeins oo (ony shade) which costs one- 
is equally adapted 
We guarantee oonction in both quality an 


by using Gline's Slate Boafng pain ApShy RY ys for Book 


Can Philadeiphine and 8 Cedar 


teide work, fences, berns, etc., and 
id price. 


Do Your Own Painting — 


half the price of white lead, wears longer, lcoke better, 
has been practically tested for 20 years: 


SAVE RE-SHINGLING, 


is extremely cheap, practically fire-proof, and stop 
circular (1 pages), N. ¥. Slate Reofing Co. 








THE IMPROVED 


98 to ot Peart St., poe N.Y. 
Hubbard & Aller. 
ENGINES AND BOILERS, 
Pulleys, Shafting and Hangers 

a Specialty. 
MILL PROPERTY FOR SALE. 
oe ge AA SLE 


MI NUTES’ from ‘Puitedelp hia Bid 
MILL Rat ene 








YaRrp 
esired. Will be sold much 


POTN MAINTE daa: Scke'h wher, Pate: 














BEE et eA ee ACRINERY 


STAVE cUrTEiis. J JOINTERS, EQUALIZERS, AN1 


BAILEY GAUGE LATHE—For curning . kinds ban 
dies and Cabinet a —_ of Wood and best use. We 
ppenafactare 3 Se a full _— te Workin, 


wanes T. RB. erty Vii Lockport, N.3 


DAVID'S PATENT 





For Crinding 
Bones, Fertilizers, Clay for 
Bricks, and hard material. 

Send for Pamphlet to 

DENMEAD & SON, 


Engine & Boiler Works, 
Baltimore, Md. 








DISINTEGRATOR 


LASS MouLDs, for Fruit Jars, Lamps, 
pt] Cor. ty and ——— one any 
Seeciad eat 
ete mode! or drawing, inciose 


OOD-WORKING MACHINERY GEN. 
son's Pet ties, oped Teogn Machin enero and Rich 
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saw 
PUEDE ee? OCR 
For all descriptions of thant Scrott or 


Bone, I Shell 
Ws Precleion of 
hi 


as Ng tee - Fi 
No. \ » with * doz. Saws boswsond $15.0 
M 


No. 2, 
eee Attschment ndens cocenste 5.50 
wa fer by wey Cireular and List 
Parlor Ornaments 


oP Desi 6 for 
Pato MP BROS., Wilmington, Del 





Of amy and every kind wy ted 
__Sna Revelver Werks, 
PUNCHING md Cheap: 


tf S"PAnres PRESS co 
DROP PRESSES. MIDDLETOWN, Conn ¥ 








ror we Best 


a IN USE. 


556 Grand Street, New York. 








BOP 


’ 


Correspondence solicited. 
CHARLES MERRILL & SON, 


BEST 1} 








INTER-STATE 


Industrial Exposition. 


CHICAGO, 1875. 


Will Open September 8th and Close 
October 9th. 
All MANUFACTURERS, ABTISANS 
and INVENTORS 
Wishing to bring their products before the 


GREAT WESTERN PUBLIC 


should not fall to be represented. 


NO CHARGE 
FOR SPACE OR POWER. 


Terms liberal to exhibitors and facilities first 
class in all respects. 
Applications received at any time. Por blanks 
and further information, apply to 
JOHN P. REYNOLDS, 
Secretary. 


A SAW THAT IS A SAW—Self-Feeding, cuts 
8 inc. plank same eare as 1 inch. 1 man do like 
amount of work as § men, A. B, COHU, 197 Water 


Street, New York 
Boult’s Patent, 


Reverse Motion 
Paneling, Variety 
and Dovetailing 

Machine, 















* g@ Send for Pamphlet and 
Sample of work. 


Improved Solid Steel Cutter for 
all Kinds of Variety Moalders 
i to order, and warranted 


WC: mACHUUERE Whe, 


Water Wheels. 


More than four times +s 
many of Jas. Leffel'’s Inm- 
groves le ne 

yater Wocss opens ration 

} any other kina. 

izes made, ranging from 
ba te to % in. diam,, ander 
heads from i to tt. Suc- 












id, O., & oo 4. 
.» New ‘York City. 


Portable Engine, 4, 5,6,5 h.p. Some- 
The vers thing new, best for price. Oyculers, 
HAs. ae S Reade 8t., _Y. 





= Excelsior pee, tf incl nding 
‘- ges, Easy ‘plmitable 1 Fret 


to the value of $4, Tooker 6 belt, 
handled arti “cleus wrencn and 
casing Speea S00 strokes s min- 
ute. Bawslk inch thick. Price, 
complete Ten Dollars. 

SMALL = raga 


a 
pistes aaa 
ss ha MAT. Pufialo, fale, Mi Y 
men eth women, 
kas, 
“Book Pub- 





pate eae 
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Advertisements. 
Pewee sss: Sk. 


Engravcings may head arivertisements at the same rate 





Pasi omer iri tear nde a 
Sp eget hh nig oe 


Waawen Uo. Wereterer, Moms 


BOCOND HAND GAS WORKS FOR SALE.— 
io here for nale 4 inch Second Hand Gas Works 


complete. For 
IN GAS CO., Akron,O. 

















ANTED<A responsible party 
maoerd Gem ee BEST Four Wheel Se ae 
chine Caster. . K. PROCTOR, Selem, 





ROUTES FE: 


Anarms4 
5 U t NT i 


ba Os ee 


ie Al 


vi 
0 Vitus IANTL 


NGRAYER 








vorking Models 
And Experimental Moen PEaini & Center a. x 


School of Civil Seameering 


OF UNION COLLEGE, SCHENECTADY,N.Y. 













eid . 
ee a trot C STALEY. 
eo Oren President” 





Niagara 
Steam mPump Works 
B. BARDICK, 


Re Street, 


BROOKLYN, N.®. 














REESE'S ADJUST 


ng STENCIL LETTERS 








SUPE DETIOR, BY WHC H ANY SAME OR 
be formed in a moment, aud be as reat uae. 
Pov cake bs 


Hardweze Dealers aad Stationers. Cirealars. 
of Odio. B. W. HALE & OO. 56 end 58 Park New York; 
Orie and west, 0. G. BRYANT 102 Washington Chienge. 


Monn & Co's Patent Ofices. 
Established 1846, 
ae 





TWENTY-EIGHT YEARS EXPERIENOB. 


MORE PATENTS have been secured throug? 
tats agency, st home and abroad, than through any other tn 


“oy : . 
eurploy ss their sssistants « corps of the most ex- 


perienced men st examiners, specification writers, and 
@weftemen that can be found, many of whom have been se- 
evtiit from the ranks of the Patent Office, 

22XKTX THOUSAND inventors have svailed 
hemactves of Munn & Co.'s services im examining their in- 
vemtions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
Scmwririo Amezicam, continus to examine inventions 
confer with inventors, prepare drawings, specifications, and 

fiing opplications in the Patent Office 

paying the government fees, and watch each case step by 
step while pending before the examiner. This is don 
peared pwn om it - 
ngtoa. They aso prepare end file csvests, procure design 
pstents, trademarks, and reissues, attend to rejected case: 
(prepared by the inventor or other attorneys), procure copy. 
rights, attend to tuterferences give written opinions on 
matters of infringement, furiah copies of patents: in fact 
attend to every branch of patent business poth in this and 





Germany, Russia, Prussia, Spein, Portugal, the British 
Dolonies, snd all other countries where patente an 


granted. 

A specis! notice is made in the Soumrroic Amemioan o 
all inventions patented through this Ageney, with th 
name and residence of the patentee. Patents are ofter 
sold, 7, part or whole, to persons attracted to the inventior 
by such notice, 

4 pamphiet of 110 pages, contaiping the laws and full di- 
rections for obteining United States patenta, also s cireuls 


pertaining exclusively to Foreign Patents, stating cost for 


ech country, time granted, te, sent free, Address 
MUNN & ©0., 
SCIENTIFIO 


AMEBRIOAR, 
$7 Park Row, N. ¥. 


‘Busson 
‘mene ee Pand 7th Streetr, 


* ; : 
for Paten 
Soliciting ts 








Ed sientitis a 







$100.00 IN COLD, 


first Prize, SILVER MEDS for the Brst Creov 
pam. a * two separate trial fatthe Great National Contest, 


ver 2d Da: * at Cincinaatl 1874. 
nove: Cor Bay Ne Meant fo" Helper, Bowe Cus a zo Tish Eres 
UT 
Grout A pal Se Hd gooey Ganda 8 as Well as all of i ie first ny re ane i 4 numerous State 
scUs TEMPERED Saws 
in the tn y Fair, tage a eT ot arth PATENT PLANER TOOT awe in im operation, with a Sale of over 


| ONE MILLION 


os 
NE a pick at Me Bidet okins enti RE GALLS, i 
“ Exmerson, Ford & Co., 


_ BEAVER FALLS, PA. PA. 


PRICE Tists. and Instructions for 











CEMENTB. dieu prmred rend} BOILER FELTING, PAINTS ‘all colors), ROOFING PAINT. 


an Poptaare Send for Pampliete,Price-Lists, 0. Libera Liberal inducements to dealers. 
CAUTION .—The purchasing or any materials for the abore or 
cambiar purposes purposes, ng to contain A. BES OB, unless théy bear our name and dase dates of patents. 


Patentes and Sole Manufacturer, /H W. JOHNS, 87 Maiden Lane, N. Y. 








andtiitorss BEST cit’ Sas.; THE BEST INJECTOR 
MURRILL & KEIZER, 44 Holliday St., Bait. For Lecometive and Stationary Boilers. 


FRIEDMANN’S PATENT. 
Over 15,000 Now in Use Here and in Europe. 





Lowest Priced and BEST. 
w| Ferranst Pe Your Own Printing any Sthortt state Wactrraya, ued Woaale, snd 0 
$ Press for eorte, tnt, exealopen ot, movable parts to get out of order. 






RATHAN & OR BU TUE Nee 


&@™ Send for Catalogue. 


REYNOLDS & CoO., 
moray Net A thg Pte 
Head" chine and Caps ws: Piano, Kibo, an st ae 
Bianks, ruts, Washers, etc., of every description 
HARTFORD 
STEAM BOILER 
Inspection & Insurance 


Larger sizes 
BusinessMen dotheir prin printing and 
advertising, save money and increase 
trade. Amateur Printing, delight 
ful pastime for spare hours. oY 
have great fun and make a AY 
at printing. Send two stamps for full 


Pang. catalogue pegnaees —— 
Machinists’ Tools. 


EXTRA HEAVY AND IMPROVED PATTERNS. 
LUCIUS W. PO:.D, MANUFACTURER, 
w 


ercester, Mass. 
W. OOMS % LIBERTY 87., W. ¥. 
ae Mills, Drilis.and Gear Cut 


Besse: TANNATE OF SODA BOILER 
ti 
bas eeeatsi val seers ory 





WN: 

















ROGERS & CO., Madison. ‘Ind. 


OOKS FOR BUILDERS. 
SEND For ILLUSTRATED CATALOGUE. 











A. J. Bicknell & Co., 27 Warren St.,N.¥. COMPANY. 
| oon orate | = 








~ 5 


r 


ROOTS FORCE BLAST BL 


FIRST PREMIUM . AWARDE 
AT PARIS &VIENNA 


Te Cat os USE BCL 
INTHIS COUNTRY & £3 


)} - a [) ONL y I { } /); lawl j 
SAVES HALF 1ePQOWER 
PH&EM ROOTS MFRS.CONNERS 
S.STOWNSEND 31LLIBERTY ST 


ag ei 
I Ply Bam =f ll 
J DIC “patentee” 64 Nassau St 


——— Se a 


Tyg 


TH 
ROP L. 
MIN. 
FAN. 
ILLF IND 
{: AGT. 


COVERIN G 


Gover ten to swonty per oot CHALMERS SPEN 
; 1202 N. 2nd St., Bt. ai 


Metis) lnpraved Foot Lathes. 


e Lath 
; ut Lath Cs. 
"eee mess, 
Girenlar Saw Machines. “Tes ¥ 
Ae oon ene at Went. 
WIN, Laconia N A 

































Self 


NH ry 
ter Artisansor Ama' 










- NOYE’S 





imery Wheels Emery Grinders Muara United ted States. Th orks 
TRUDSamt Senne CP moa a a 








The arene a a and the Only eA 





OGARDUS’ PATENT UNIVERSAL ECCEN BUY A 

ERC yan Fin Can oot ory.am 4, Ola |. amall wheele ke to wait 
aan eae mS WAIN, A. Wary 

ee80 to JAMES BOOALDUS, corner of — 


Sac La CEMENT 


For Walks, Cisterns, Foundations, - ay Cedars, 
. , Reservoirs, Breweries, 


on Cement 
ein _Munomaxt & Co. t furnished 7 y York 


Qe are FOR BOILERS AND 
EMENT “AND PANT FOR 








aul = ROPE 











BUOFS ts the best the market, 
Co. 


316-322 Front 8¢., 8. Y¥. 








_May 15, 1875. 


a PB. Ne New Sork city. Advertising Agent. Address 


ELGIN WATCHES. 











THE BEST fer RAILROAD purposes now 
manufactured. Certificates from over 30 
ad een Rail- 


Gents’ Watches with Stem 

and Setting Attachments. 

BUY NO MORE CHEAP SWISS WATCHES. 
ASK TO BEE 


THE NEW ELGCIN WATCH, 


“T. VM.AVERY” 


The BEST WATOH, the money, new made in the 


Each Watch manufactured by the Com- 
panlca by = MEDAL, wees same 
and num Nee of the watch, 
its quality. 

4&@ For sale by all Jewelers. 


MRATIONS ax MA} MANUZACT LAROS CO CORPO- 
RATIONS ayp MANU PES ot 
Laas i aes cree: te 
yatchman oF ima. 


i. P.  O. i iO ” 
é J ~y- by B78 apne tame 


weeet au- 








stations of 
ES 
thority thority trom me w Bt Bs witb proves rd to la 
pony ae ll Steel 
aeons 


fo ares ee vc 


“Diann Solid Tay Wheels. 
eid. gis; ce i, ys, a al ster 16x2, $12.50; 


r sizes at 
nery Wheels . 





ets 
Cc. BEACH 





I. and 15 New Chureh St., New York. 


Improved Slotting Machine. 


New Trip to relieve the Tool on the 
stroke. 








anufacturers of al! 


orkin M chinery; 
weg ae 








SCIENTIFIC "AMERICAN, 


FOR 1875. 
SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTIETH YEAR. 


VOLUME XXXI.—NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, a new volume commenced. It will copt!nue 
to be the aim of the publishers to render the con- 
teats of the new volume more attractive and use- 
‘| tul than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the mechanical pur- 
suits should think of doing without the ScrentiFic 
AMERICAN. Every number contains from six to ten 

of new machines and inventions which 


Manufactures, 

)and the industriel pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 








87 VANE £6 NEW YORK 
with 


is print 
Ht tes Ti and 
and 9 Gold .» New York 











